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@ Amides of antibiotic ge 2270 factors. 



@ The present invention is directed to novel amide derivatives of antibiotic GK 2270 compounds and a 
process for preparing them. Said amide derivatives are antimicrobial agents active against gram 
positive bacteria as well as gram negative bacteria. 
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The present Invention is directed to novel amide derivatives of antibiotic GE 2270 having the following for- 
mula I 
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wherein 
35 R represents: 
hydrogen, 
hydroxymethyi, or 
methoxymethyl; 
Ri represents: 
hydrogen, or 
methyl; 
Y represents: 

a group of formula 
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R2 



R3 



wherein: 

55 ^2 



represents: 
hydrogen, 
(CrC4)alkyl, 
amino(C2-C4)all(y1, 
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(Ci-C4)alkylamlno-(Ci-C4)aIkyl, or 
di-(Ci-C4)a!kytamino-(Ci-C4)a]kyl; 
Rs represents: 
hydrogen, 

5 a linear or branched (CrCu)alkyi group bearing from 1 to 3 substituents selected from: car- 

boxy, sulfo, phosphono, amino which may be optionally protected with a lower alkoxycarbonyl 
or a benzyloxycarbonyl group, (Ci-C4)alkyiamino wherein the alkyl moiety may be optionally 
substituted with a carboxy group, dKCrC4)alkylamino, hydroxy, halo. (Ci-C4)alkoxy wherein 
the alkyl nrK}iety may be optionally substituted with a carboxy group, (Ct-C4)alkoxycart>ony1, 
mercapto, (CrC4)a!kylthio wherein the alkyl moiety may be optionally substituted with a car- 
boxy group, phenyl which may be optionally substituted with 1 to 3 substituents selected from 
carboxy, suHb, hydroxy, halo and mercapto, caibamyl, (Ci-Ce)alkylcarbamyl wherein the alkyl 
moiety may be optionally substituted with 1 or 2 substituents selected from caitoxy, amino, 
(Ci-C4)alkylamlno and di-(Ci-C4)alkylamino, di-(CrC4)alky1carbamyl wherein the alkyl 

^5 moieties together with the adjacent nitrogen atom may also represent a saturated 5-7 menv 

bered heterocyclic ring which may optionally be substituted with a carboxy or a carbamyl 
group on one of the ring carbons and may optionally contain a further heterogroup selected 
from O, S and N, benzoylamino wherein the phenyl group may be substituted from 1 to 3 hyd- 
roxy group, a nitrogen containing 5-6 membered heterocyclic ring which may be unsaturated, 

20 partially saturated or wholly saturated and may contain 1 to 3 further heteroatoms selected 

from N, S and 0 wherein one of the carbons of the ring may optionally bear a group carboxy, 
sulfo, carboxy(Ci-C4)alkyl and sulfo(Ci-C4)aIkyl and the ring nitrogen atom may optionally be 
substituted by (CrC4)alkyl, 
carboxy(Ci-C4)alkyl, sulfo(CrC4)alkyl. and benzyl; 

25 (C3-C6)alkenyl, optionally substituted by carboxy or sulfo; 

1- deoxy-1-glucityl; 

2- deoxy-2-glucosyl ; 

a fully saturated 5 to 7 membered nitrogen containing heterocyclic ring wherein the nitrogen 
atom may be optionally substituted by (CrC4)alkyl or benzyl and one or two carbons of the 
^ ring skeleton may bear a substituent selected from (CrC4)alkyl, carboxy and sulfo; 

or R2 and R3 taken together with the adjacent nitrogen atom represent a fully saturated 5-7 membered 
heterocyclic ring which may optionally contain a further heteroatom selected from O, S and 
N, and may optionally bear one or two substituents on the ring carbons selected from (C1-C4) 
alkyl, benzyl, carboxy, sulfo, carboxy(Ci-C4)alkyl, and sulfo(Ci-C4)alkyl; 

R4 represents: 
hydrogen, 
methyl, or 
hydroxymethyl; 

^ with the proviso that when R4 is hydrogen or hydroxymethyl, then simultaneously R is methoxymethyl and Ri 
is methyl; 

and the phannaceutically addition salts thereof. 

This invention includes also a process for preparing the compounds of this invention from the corresponding 
starting compounds of formula (II) 
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wherein W is a carboxylic functbn or an activated ester thereof. 
25 Antibiotic GE 2270 Is prepared by culturing a sample of Planobispora rosea ATCC 53773 or a producing 
variant or mutant thereof and isolating the desired antibiotic substance from the mycelium and/or the femrien- 
tation broth. Planobispora rosea ATCC 53773 was Isolated from a soil sample and deposited on June 14, 1988 
with the American Type Culture Collection (ATCC), 12301 Parklawn Drive, Rockville, MD 20852 Maryland, 
U.S.A.. under the provisions of the Budapest Treaty. 
30 . The strain has been accorded accession number ATCC 53773. 

Antibiotic GE 2270 factor A is the main component of the antibiotic GE 2270 complex. 

Antibiotic GE 2270 factor A and Planobispora rosea ATCC 53773 are described In European Patent Appli- 
cation Publication No. 359062. 

Recent studies showed that antibiotic GE 2270 factor A can be represented by the following general formula 

35 III 



4 



EP 0 494 078 A1 



5 



10 



IS 



20 



25 




30 When antibiotic GE 2270 factor A is treated under selective hydrolysis conditions some derivatives named 
antibiotic GK 2270 factor Ai. A2 and A3 are obtained. Said factors A^, A2 and A3 and the hydrolysis process for 
preparing then is disclosed in the European Patent Application Publication No. 406745 and U.S. Patent Appli- 
cation No. 547,647. 

Generally, the above mentioned hydrolytic conditions involve the use of mixtures of buffered or unbuffered 
35 aqueous acid media and polar organic solvents. The reaction temperature varies depending on factors such 
as the strength and the concentration of the acid employed, and is generally comprised between -lO'^C and 
OO^'C. Also the reaction time varies considerably depending on parameters such as the temperature, the acid 
strength and its concentration; generally, it may vary from a few minutes to several hours. 

In general, when milder hydrolysis conditions are employed, e.g. shorter reaction time and lower tempera- 
40 ture or lower acid strength or concentration, antibiotic GE 2270 factor A^ is nomnally obtained, while stronger 
hydrolysis conditions yield antibiotic GE 2270 factor A2. To obtain antibiotic GE 2270 factor A3, still more drastic 
hydrolysis conditions are necessary. 

While antibiotic GK2270 factors A2 and A3 can be.directly utilized as the starting materials fbrtiie production 
of the compounds of this invention, antibiotic GK 2270 factor At is not suitable as the starting material for direct 
45 production of the compounds of tills invention; however, it can be utilized as a precursor of the said starting 
materials as it will be explained further. 

Antibiotic GE 2270 factors A2 and factor A3 are characterized by having an ester and a cart)oxy function 
respectively in ttie upper part of ttie molecule. In particular, it has been found that antibiotic GE 2270 factor A2 
and factor A3 can be represented by the above defined fonnuta II wherein: 
^ W represents COOH (antibiotic GE 2270 factor A3) or the ester moiety (antibiotic GE 2270 factor A2) 
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COOCH2 




R Is methoxymethyl, 
Ri is methyl and 
R4 is methyl. 

Both antibiotic GK 2270 factor A2 and factor As (and mixture thereof) can be used as suitable starting mate- 
rials for the production of the compounds of the Invention, even If factor A3 Is the preferred one. Factor A2 may 
be employed directly as an activated ester or may be converted to factor A3 by drastic acid hydrolysis conditions, 
as mentioned above, or by basic hydrolysis with diluted alkali (as described In European Patent Application 
Publication No. 406745 and U.S. Patent Application No. 547,647). 

It was recently found (European Patent Application Publication No.451486 and U.S. Patent Application No. 
665,612) that other minor components can be isolated from the cultures of Planobispora rosea ATCC 53773 
or an antibiotic GE 2270 producing variant or mutant thereof. In particular, they are found in the mycelium and 
also in the feimentation broths of the cultured microorganism. 

A preferred procedure for recovering said minor components of antibiotic GE 2270 from the mycelium 
includes extracting the filtered or centrifugated mycelium with a water-mlscible organic solvent, concentrating 
the extracts and recovering the crude antibiotic substance by precipitation, optionally with the addition of a pre- 
cipitating agent, by extraction of the aqueous residue with a water-immiscible organic solvent or by adsorption 
chromatography followed by elution of the desired product from the absorption matrix. 

It was recently found (European Patent Application No. 91 1 14667.8) that a further minor component (factor 
Cia) can be isolated from the same culture of Planobispora rosea ATCC 53773 described above. 

The physico-chemical characteristics of antibiotic GE 2270 C2a are the following: 

A) The ultraviolet absorption spectrum recorded with a Perkin Elmer Model 320 spectrometer exhibit the 

following absorption maxima: 



Solvent 



UV 



(nm) 



O.I N HCl 



245-250 (shoulder) 
300-315 



0.1 M KOH 



245-250 (shoulder) 
300-315 



Phosphate buffer pH 7.38 



245-250 (shoulder) 
300-315 



Methanol 



245-250 (shoulder) 
300-315 



B) The ^H-NMR spectrum of antibiotic GE 2270 factor C2a was recorded at 250 MHz with a Bruker speo- 
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trometer. The spectrum of the antibiotic in DMSO-de (hexadeuterodimethylsutfoxide) using IMS as the 
internal standard (0.00 ppm) exhibits the following groups of signals [$, ppm, m] (s=singlet, d=doublet, 
t=lriplet, m=multiplet, Py=pyridine, Tr=thiazole) 

9.03. d. (NH); 8.70, d. (2NH's); 8.60, s. 8.54, s, 8.29, s, and 7.38. s. (Tz CH's); 8.48, m, (glycine NH); 8.43, 
d. and 8.27, d, (Py CH's); 7.35-7.20, m, (aromatic CH's and primary amide NH); 6.98. s (primary amide 
NH); 6.04, d, (OH); 5.80, t (OH); 5.35-5.15, m. (aCH's); 5.04. m, (phenylserine pCH); 4.98. s (CH2(OCH3)l; 
4.87, d, [CH2(0H)]; 4.81, m and 4.56, m, (oxazoline CH2); 4.35-3.75. m. (CH2 of glycine and prolineamide 
CH's); 3.39.S, (OCHa); 2.71 . m. and 1-30, m. (CH2 of asparaglne); 2.48, d, (NCH3 of N-methylasparagine); 
2.22-1.80. m. (isopropyl CH and prolineamide CH's); 0.88 and 0.84. d, (valine CH3S) 

C) Antibiotic GE 2270 factor C2a shows retention time (R|) of 1 2.6 min and retention time relative to antibiotic 
GE 2270 factor A (Rt 16.6 min) of 0.76 when analyzed with the following reverse phase HPLC system: 
Column: Bakerbond® C8 (5 ^m) 4.6x250 nun (Bakerbond® is a trade name for reverse phase octylsilyl 
silica gel HPLC columns supplied by J.T. Baker Research Product, Phillisburg, New Jersey 08865 USA) 
Flow rate: 1.8 ml/min 

Phase A: CH3CN:tetrahydrofuran:40 mM HCOONH4 40:40:20 
Phase B : CH3CN:tetrahydrofuran:40 mM HCOONH4 10:10:80 
Elutton : linear gradient from 20% to 30% of Phase A in 20 min 
Detection: UV 254 nm 

D) The main FAB-MS peak of antibiotic GE 2270 factor Cja is 1306 daitons. This corresponds most likely 
to the lowest isotope of the protonated nK)lecular ion. The analysis was performed on a Kratos MS-50 dou- 
ble focusing mass spectrometer, using 8 kV accelerating voltage and a saddle field atom gun with Xe gas 
(2x10-^ torr pressure indicated on the source ion guage) at 6 kV voltage and 1 mA current. The antibiotic 
for the FAB-MS analysis was mixed with a thioglycerol matrix containing 0.1 M acetic acid. 

Some of said minor components of antibiotic GE 2270 (I.e. factors Bi. B2, Ci, C2, C2a. Dt, D2 and E) may 
be represented by the general formula II mentioned above wherein 
W represents the moiety: 



R represents respectively hydrogen for GE 2270 factors Ci and Di , methyl for factor B2, hydroxymethyl 

for factors D2 and E and methoxymethyl for factors Bi, C2 and C2a; 
R, represents hydrogen for GE 2270 factors B^; and E and methyl for GE 2270 factors B2. C1.C2.C2a 



R4 represents hydrogen f6r GE 2270 factor C2, methyl for GE 2270 factors Bi. B2. Ci, D^, D2 and E and 
hydroxymethyl for factor C^a. 
When antibiotic GE 2270 factors . D2 and E or mixture thereof are treated by the same hydrolytic process 
outlined above (and described in European Patent Application Publication No. 406745 and U.S. Patent Appli- 
cation No. 547,647) for preparing antibtotic GE 2270 factors A2 and A3 from antibiotic GE 2270 factor A, the 
common nrvoiety W cited above is hydrolyzed to a carboxy moiety leaving the substituents R. Ri and R4 unal- 
tered. 

Therefore, the derivatives of formula II wherein W is a cart)oxy or an activated ester function, R is hydrogen, 
hydroxymethyl or methoxymethyl, Ri is hydrogen or methyl and R4 is hydrogen, methyl or hydroxymethyl, with 
the proviso that when R4 is hydrogen or hydroxymethyl then R is methoxymethyl and Ri is methyl, can be used 
as starting material of the present Invention. It has to be dear that as with other microorganisms, the charac- 
teristics of the GE 2270 producing strains are subject to variation. For example, artificiat variants and mutants 
of the strain can be obtained by treatment with various known nnjtagens. such as U.V. rays, X-rays, high fire- 
quency waves, radioactive rays, and chemicals such as nitrous acid, N-methyl-N'-nitro-N-nitroso-guanidine, 
and many others. All natural and artificial variants and mutants which belong to a species of the genus Planobis- 
pora and produce antibtotic GE 2270 are deemed equivalent to strain Planobispora rosea ATCC 53773 for the 
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purposes of this invention. 

As used herein, the tenm "alkyt", either alone or in combination with other substttuents, includes both straight 
and branched hydrocarbons groups; more particulariy, "(Ci-Cu)alkyl' represents a straight or branched alipha- 
tic hydrocarbon chain of 1 to 14 carbon atoms such as methyl, ethyl, propyl, 1-methylethyl, butyl, 1-methyl- 
propyl, 1,1-dimethylethyl, pentyl. 1-methylbutyl, 2-methylbutyl. 1-hexyl, 2-hexyl. 3-hexyI, 3,3-dimethyl-1 -butyl, 
4-fnethyl-1-pentyl and S-methyl-1-pen^, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyt and tetradecyl; 
likewise, "(Ci-C4)allcyl' represents a straight or branched hydrocarbon chain of 1 to 4 carbon atoms such as 
those alkyi of 1 to 4 cart)ons exemplified above. 

As described above the "(CrCi4)aikyl" moiety may bear 1 to 3 substituents. 

The tenm "halo" represents a halogen atom radical selected from fluoro, chloro, bromo and iodo. 

As used herein, the terni '(C3-C6)alkenyl" means an alkylene radical having three to six carbon atoms and 
a double bond; it comprises propenyl, 3-butenyl, 2-butenyl, 2-methylpropenyl, 2-pentenyl, 3-hexenyl and so on, 
which may be optbnally substituted with a carboxy or a sulfo group. 

The expression "a nitrogen containing 5-6 membered heterocydk: ring which may contain 1 to 3 further 
heteroatoms selected from N, S and O" according to the present invention includes unsaturated, partially satu- 
rated and wholly saturated ring system such as pyridine, pyrimidlne, pyrazine, pyrrolidine, piperkiine, 
piperazine, oxazole, oxazoline, oxazolidine, pyrazoline, pyrazolidine, thiazolidine, morpholine, thiomorpholine, 
pyrrole, pyrroline, imidazole, imidazolidine, thiadiazole, oxadiazole and tetrazole. 

In said "nitrogen containing 5-6 membered heterocyclic ring" 1 to 3 ring carbons may optionally bear a group 
carboxy, sulfo, carboxy(Ci-C4)alkyl and sulfo(CrC4)alkyl and the ring nitrogen atom may optionally be substi- 
tuted by (Ci-C4)alkyl, carboxy(Ct-C4)alkyl, sulfo(Ci-C4)a1kyl. and benzyl. 

The expression "fully saturated 5-7 membered nitrogen containing heterocyclic ring wherein the nitrogen 
atom may be optionally substituted by (Ci-C4)alkyl or benzyl" identifies a fully saturated heterocyde of 5-7 mem- 
bers containing a nitrogen atom which can be optionally substituted by (Ci-C4)alkyl or benzyl wherein the carbon 
skeleton may optionally bear one or two substituente selected from (Ci-C4)alkyl, carboxy and sulfo. Said 
heterocydic rings are connected with the nitrogen moiety of the rest 



through a bond between the same nitrogen moiety and a carbon atom of the heterocyclic rest. Examples of 
said radicals are: 1-methyl-4-pyrrolidinyl. 3-piperidinyl, 1-ethyl-4-piperidinyl. 1-benzyl-2,6-dimethyl-4-piperidi- 
nyl, and 4-carboxy-1-methyl-2-piperidinyl. 

When R2 and R3 teken together with the adjacent nitrogen atom represent "a fully saturated 5-7 membered 
heterocydic ring which may optionally contein a further heteroatom selected from O, S and N" this expression 
indudes, for Instance, the following heterocyclic groups: pyn-olidino, morpholino, piperidino, piperazino, 
thiomorpholine, pyrazolidine, 1,3-oxazolidino, 1 ,3-thiazolkJino and hexahydroazepino When the further 
heteroatom is N it may optionally bear a substituent selected from (Ci-C4)alkyl, benzyl, carboxy, cart>oxy(Cr 
C4)alkyl, sulfo and sulto(Ci-C4)alkyl. 

The tenm "1-deoxy-l-glucityl" Identifies a compound of fonmula (I) wherein Y Is a radical deriving from 
glucamine, i.e. 1-amino-1-deoxy-glucitol. The term "2-deoxy-2-gtucosyl" identifies a compound of fomnufa (1) 
wherein Y is a radical deriving from glucosamine, i.e. 2-amino-2-deoxyglucose. 

A preferred group of compounds of the invention Is represented by those compounds of fomnula I wherein 
R represente methoxymethyl, Ri and R4 represent a methyl group and the other substituente are as defined 
above. 

A further preferred group of compounds of the invention are those compounds of fonmula I wherein R rep- 
resente methoxymethyl, R^ and R4 represent a methyl group, and Y represente a group of fonmula 
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R2 



•N, 



\ 



wherein R2 is hydrogen and R3 is defined as above. 

A further preferred group of compounds of the invention is represented by those compounds of fonmula I 
wherein R is methoxymethyl, Ri and R4 represent a methyl group and Y is an amino moiety which derive from 
a natural amino acid such as for example glycine, ornithine, serine, aspartic acid, tyrosine, leucine, 
phenylalanine, methionine, proline, threonine, lysine, or a synthetic dipeptide such asglycyllysine, seryiprdine,. 
glycylprolinamide, tyrosytprolinamide, threonylprolinamide, leucyiprdinamide. 

A further preferred group of compounds comprises those compounds of formula I wherein R is 
methoxymethyl, R^ and R4 are methyl, Y is a group NR2R3 wherein R2 is hydrogen and Ra is a linear alkyi chain 
preferably of 3 to 1 2 carbons, more preferably of 3 to 7 carbons substituted with a group selected from COOH, 
SO3H and PO3H2. 

The nrK)St preferred compound is represented by the formula I wherein R is methoxymethyl, Ri and R4 are 
methyl and Y is a group NR2R3 wherein R2 is hydrogen and R3 is CH2CH2CH2CH2CHrCOOH. 

A further preferred group of compounds of the invention are those compounds of formula I wherein R rep- 
resents hydrogen, hydroxymethyl and methoxymethyl, R^ represents hydrogen or a methyl group, and Y rep- 
resents a group of fonmula 



wherein R2 is hydrogen and R3 and R4 are defined as above. 

A further preferred group of compounds of the invention is represented by those compounds of formula I 
wherein R Is hydrogen, hydroxymethyl or methoxymethyl, R^ represents hydrogen or a methyl group, R4 is hyd- 
rogen, methyl or hydroxymethyl with the proviso that when R4 is hydrogen or hydroxymethyl then R is 
methoxymethyl and Ri is methyl, and Y is an amino moiety which derive from a natural amino acid such as for 
example glycine, omithine, serine, aspartic acid, tyrosine, leucine, phenylalanine, methionine, proline, 
threonine, lysine, or a synthetic dipeptide such as glycyllysine, seryiprdine, glycylprolinamide, tyrosytproli- 
namide, threonylprolinamide, leucylprolinamide. 

A further preferred group of compounds comprises those compounds of fonmula I wherein R is hydrogen, 
hydroxymethyl or methoxymethyl, Ri is hydrogen or methyl, R4 is hydrogen, methyl or hydroxymethyl with the 
proviso that when R4 is hydrogen or hydroxymethyl then R is methoxymethyl and R^ is methyl, Y is a group 
NR2R3 wherein R2 is hydrogen and R3 is a linear allcyl chain preferably of 3 to 12 carbons, more preferably of 
3 to 7 carbons substituted with a group selected firom COOH, SO3H and PO3H2. 

The last preferred group of compounds is represented by the fbmnula I wherein R hydrogen, hydroxymethyl 
or methoxymethyl, R^ is hydrogen or methyl, R4 is as defined above and Y is a group NR2R3 wherein R2 is hyd- 
rogen and R3 is CH2CH2CH2CH2CHrCOOH. 

Representative examples of the compounds of the invention, indude those compounds of fomnula I wherein 
R, Ri, R4 and Y are as defined above and 
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-NH2 

-NHC4H9 

-NH(CH2)4-P03H2 

-NHCH2COOH 

-NH-CH2CONH2 

-NH-CH2-CON(C2Hg)2 



-NH-CH-COOH 
loOH 



-NH-CHCONH2 



CONH2 

-NH-CH-COOC2H5 
COOC2HS 

•NH-CH(CH2)3CONH2 
COOH 

•NH-CH(CH2)4CONH2 



COOH 
-NH-CH(CH2)nC00H 
CON(CH3)2 



wherein n is 2, 3 or 4 
-NH-(CH2)n-NH2 



-NH-(CH2)n-NHCH3 

-NH-(CH2)n-N(CH3)2 
.NH-(CH2)n-N(C2H6)2 



-HN-(CH2)n-N(CH3)(C2H5) 

wherein n is 2, 3, 4, 5, 6, 7 or 8 
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•NH(CH2)2-/ ^ 



-NH-(CH2)a-»l ^ 0 



-NH-(CH2)2-N m 



•NH-(CH2)2-N N-CH2COOH 



r-\ 

-m-iCHHrfi^ ^-CH2C6Hs 



.NH-CH-CH2-CH2-N(C2H5)2 



-NH-CH2-CH2-CH2CH2-N^^ H-CHi 



-NH-CH2-CH2 — ^ 
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•NH-CH2-CH2 



V 



■NH-CHj-CHz 



N-=r-N 



-NH.CH2*CH-CH2-CH2-N(C2Hs)2 
j)H 



NH-CH2-CH-CH2-N(CH3)2 



1' 



CH2OH 




H2-COOH 



-NH-CH2-CH2 



C2HS 



-NH-CH2 



X 



I 

CH3 
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-NH-CHrCHrCH2-N > — CHrCHi-COOH 



{CH2)3-N(C2H5)2 

/ 

N 

\h2)3-N{C2Hs)2 



(CH2)4-NH2 

/ 

N 



;CH2)4-NH2 



-NH-CH2CH2-N^^^ 0 



-N NH 



-NHCH2-CH2-N^ ^-CHi 
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■N^ ^■CH^CtHs 
-NH-CH2-CH2-N^ ^-CHz-CHa-SOjH 



•NH< 



-COOH 



-NH-CH2-CH2-N^^ ^-CH2-CH2-COOH 



-NH- 



•SO3H 



N 

I 

CH3 



COOH 




/-^ 

-N N-CH2-CH2-SOaH 
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5 

-NH-(CH2)n-NH^CH2)m-COOH 
-NH-(CH2)„-NH-(CH2)„,-S03H 

-NH-(CH2)n-0-(CH2)m-COOH 

10 -NH-(CH2)n-0-(CH2)„,-S03H 
-NH^CH2)n-S-(CH2)m-COOH 
-NH^CH2)n-S-(CH2)m-S03H 

wherein n is 2, 3, 4 or 5 and m is 1, 2, 3 or4 
-NH-(CH2)n-CH = CH-CCHjjm-COOH 
IS -NH-(CH2)n-CH = CH-(CH2)m-S03H 

wherein n Is 1, 2 or 3 and m is 0, 1 or 2 
The compounds of the invention can fonm salts according to conventional procedures. 
I n particular, those compounds of formula I wherein the group -NR2R3 contains further amine functions fomn 
acid addition salts. 

20 In addition, those compounds of the invention which contain acid functions in the -NR2R3 moiety may also 
fonm base addition salts. 

In general, those compounds of the invention which contain acid and basic functions can fomi internal salts. 
For the scope of the present invention the "internal salts" are encompassed by the definition of the "non-salf 

fonfn. 

25 Preferred addition salts of the compounds of this invention are the phannaceutically acceptable acid and/or 
base addition salts. 

With the term "pharmaceuticaliy acceptable add and/or base addition salts" are intended those salts with 
acids and/or bases which from biological, manufacturing and fonmulation standpoint are compatible with the 
phanfTiaceutical practice as well as with the use in the animal growth promotion. 

30 Representative and suitable acid addition salts of the compounds of formula I Include those salts fonmed 
by standard reaction with both organic and inorganic acids such as, for example, hydrochloric, hydrobromic, 
sulfuric, phosphoric, acetic, trifluoroacetlc. trichloroacetic, succinic, citric, ascorbic, lactic, maleic, fiimaric. pal- 
mitic, cholic, pamoic, mucic, glutamic, camphoric, glutaric, glycolic, phthalic, tartaric, lauric, stearic, salicylic, 
methanesulfonic, dodecylsutfonic acid (estollc acid), benzenesulfbnic, sorbic, picric, benzoic, cinnamic and the 

35 like acids. 

Representative examples of these bases are: alkali metal or alkaline-earth metal hydroxide such sodium, 
potassium, and calcium hydroxide; ammonia and organic aliphatic, alicydic or aromatic amines such as 
methylamine, dimethylamine. trimethylamine, 2-amino-2-hydroxymethyl-1 .3-propanediol (TRIS). picoline and 
basic aminoaclds such as lysine, ornithine, arginine and histidine. 
40 The transfonmatlon of the free amino or non-salt compounds of the invention Into the corresponding addition 
salts, and the reverse. I.e. the transfbnnation of an addition saltof a compound of the invention Into the non-salt 
or free amino form, are within the ordinary technical skill and are encompassed by the present invention. 

For instance, a compound of formula I can be transfonmed into the corresponding acid or base addition-salt 
by dissolving the non-salt form in an aqueous solvent and adding a slight molar excess of the selected ackl or 
45 base. The resulting solution or suspenston is then lyophilized to recover the desired salt. Instead of lyophilizing, 
In some instances, it Is possible to recover the final salt by extraction with an organic solvent, concentration to 
a small volume of the separated organic phase and precipitation by adding a non-sokent. 

In case the final salt is unsoluble In an organic solvent where the non-salt form is soluble it is recovered 
by filtration firom the organic solution of the non-salt form after addition of the stoichiometric amount or a slight 
50 molar excess of the selected acid or base. 

The non-salt form can be prepared from a corresponding acid or base salt dissolved in an aqueous solvent 
which Is then neutralized to free the non-salt fonm. This is then recovered for Instance by extraction with an 
organic solvent or is transformed Into another base or acid addition salt by adding the selected acid or base 
and woridng up as above. 

55 When following the neutralization desalting is necessary, a conrunon desalting procedure may be employed. 
For example, column chromatography on controlled pore polydextrane resins (such as Sephadex LH 20) 
or silanlzed silica gel may be conveniently used. After eluting the undesired salts with an aqueous sdutton, 
the desired product is eluted by means of linear gradient or step-gradient of a mbcture of water and a polar or 
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apdar organic solvent, such as acetonitrile/water from 50:50 to about 100% acetonitrile. 

As is known In the art, the salt formation either with pharmaceuticaily acceptable acids (bases) or non-phar- 
maceutically acceptable acids (bases) may be used as a convenient purification technique. After formation and 
isolation, salt fomi of a compound of formula I can be transformed into the coiresponding non-salt or into a 
5 pharmaceuticaily acceptable salt 

In some instances the acid addition salt of a compound of formula I is more soluble in water and hydrophilic 
solvents and has an Increased chemical stability. 

However, in view of the similarity of the properties of the compounds of formula I and their salts, what is 
said in the present application when dealing with the biological activities of the compounds of formula I applies 
10 also to their pharmaceuticaily acceptable salts, and viceversa. 

In view of their properties, the compounds of the invention can be used as active ingredients in the prep- 
aration of medicaments for human or animal treatment. 

In particular, the amide derivatives of the antibiotic GE 2270 compounds of formula I are antimicrobial 
agents mainly active against gram positive bacteria and gram positive as well as gram negative anaerobes. 
IS A general procedure for preparing a compound of this invention is represented by the reaction (amidation) 
of a suitable antibiotic GK 2270 compound having formula (II) 
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wherein 

W represents a carboxy or an activated ester function; 
R represents hydrogen, hydroxymethyl or methoxymethyl; 
Ri represents hydrogen or methyl; 
R4 represents hydrogen, methyl or hydroxymethyl, 

with the proviso that, when R4 represents hydrogen or hydroxymethyl, then simultaneously R is methoxymethyl 
and Ri is methyl; with a selected amine of formula HNR2R3 wherein R2 and R3 have the same meanings as 
above in an inert organic solvent and, when W is carboxy, In the presence of a condensing agent 

In carrying out the amidation for preparing the compounds of this invention, sometimes, it is convenient to 
protect the functions of the reactants which are not involved in the amidation reaction but could result sensitive 
to the reaction conditions or negatively affect the reaction course, for instance, yielding undesired side-product. 

Furthermore, when the amino acid contains further reactive functions such as amino, carboxy or mercapto 
groups which may interfere with the course of the amidation, these are protected by means of mettiods known 
per se In the art such as those described in references books like E. Gross and J. Melenhofer The Peptides", 
Vol. 3. Academic Press. New York, 1 981 and M. Bodanszky and A. Bodanszky The Practice of Peptide Synth- 
esis, Springer-Veriag, Beriin Heidelberg, 1984. These protecting groups must be stable at the conditions the 
amidation reaction takes place and must be easily removable at the end of the reaction wittiout affecting either 



16 



EP 0494 078 A1 



the newiy formed amide bond or any other part of the molecule. 

Representative examples of N-protecting groups which nrtay be advantageously used in the process of the 
invention for protecting an amino function are carbamate fomning reagents characterized by the following 
oxycarbonyl groups: 1,1-dimethylpropynyl-oxycarfoonyl. t-butyloxycarbonyl. vinytoxycarbonyl, aryloxycarbonyi, 
5 cinnamyioxycarbonyt, benzyloxycart>onyl, p-nitrobenzyloxycarbonyl-3,4-dimethoxy-6Hiitrobenzyloxycarbonyt, 
2.4-dichlorobenzyloxycart)onyl. 5-benzisoxazoiylmethyloxycarbonyl, 9-anthranylmethyloxycarbonyl, diphenyl- 
methyloxycarbonyl, isonicotinyloxycarbonyi, diphenylmethyloxycarbonyl, Isonicotinyloxycarbonyl, S-ben- 
zyloxycarbonyl, and the like. 

A suitable protection for reactive carboxylic add function is, for instance, by fomning an ester function. 
10 The man skilled in the art is capable, also on the basis of the present disclosure, of deciding which functions 
of the amine HNR2R3 need to be protected, how they must be protected and the proper deprotection reaction 
which is necessary to free the final compound. 

As it is appreciated by the skilled technician, the ultimate choice of the specific protecting group depends 
on the characteristics of the particular amide derivative which is desired. In fact, this amkle functnn of the final 
f5 compound should be stable at the condition of removal of the protecting group(s). 

Since the conditions of removal of the different protecting groups are known, the skilled technician is cap- 
able of selecting the proper protecting group. 

Inert organic solvents useful for the condensation reaction are those solvents which do not unfavorably 
interfere with the reaction course and are capable of at least partially solubilizing the antibiotic starting material. 
20 Examples of said inert solvents are organic amides, ethers of glycols and polyols, phosphoramides, sul- 
foxides. Preferred examples of inert solvents are: dimethytforrnamide, dimethoxyethane, hexamethylphos- 
phoramide, dimethylsulfoxide, dioxane, and mixtures thereof. 
Sometimes, water is compatible with the reaction conditions. 

The condensing agent in the process of the invention when W is carboxy is one suitable for forming amide 
25 bonds in organic compounds and in particular in peptide synthesis. 

Representative and preferred examples of condensing agents are (Ci-C4)alkyl, phenyl or heterocyclic 
phosphorazldates such as, diphenylphosphorazidate (DPPA), diethyl-phosphorazidate, di(4-nitrophenyl)phos- 
phorazidate, dimorpholylphosphorazidate and diphenylphosphorochloridate or benzotriazol-1-yl-oxy-tripyrroli- 
dinophosphoniumhexafluorophosphate (PyBOP). The prefenred condensing agent is diphenyt phosphorazi- 
30 date (DPPA). 

In the process of the invention, the amine reactant HNR2R3 is nomially used in a slight molar excess. 

In general, a 1 - to 2-fold molar excess is used while a 1 .2- to 1 .5-fold molar excess is prefenred. 

For the amidatton to proceed, it Is necessary that the amine HNR2R3 be capable of fonnriing a salt with the 
carboxy function of the antibiotic starting material. In case the amine HNR2R3 is not strong enough to form such 
35 a salt in the selected reaction medium, it is necessary to add a salt-fonming base to the reaction mbcture at least 
in an equimolecular amount with the antibiotic starting material. 

Examples of said salt-forming bases are tertiary organic aliphatic or alicyclic amines such as 
trimethylamine, triethylamine, N-methyl pyrrolidine or heterocyclic bases such as picoline, and the like. 

The condensing agent is generally employed in a slight molar excess such as from 1 .1 to 1 .5 and preferably 
40 is 1 .2 times the antibiotic GE 2270 starting compound. 

In addition, the amine reactant HNR2R3 may also conveniently be introduced in the reaction medium as a 
corresponding acid addition salt, e.g. the hydrochloride. In this case, at least a double molar proportion and 
preferably a 2 to 3 fold molar excess of a strong base capable of freeing the HNR2R3 amine from its salts, is 
used. Also in this case, the suitable base is a tertiary organic aliphatic or alicyclic amine like those exemplified 
45 above. In fact, at least in some instances, the use of salt of the amine HNR2R3, which is then fireed in situ with 
the above mentioned bases, is greatly preferred especially when the salt is more stable than the corresponding 
free amine. 

The reaction temperature will vary considerably depending on the specific starting materials and reaction 
conditions. In general, it is preferred to conduct the reaction at temperahjres between 0-20°C. 
so Also the reaction time vary considerably depending on the other reaction parametere. In general the con- 
densatton reaction is completed in about 5-24 h. 

In any case, the reaction course is monitored by TLC or preferably by HPLC according to methods known 
in the art. 

On the basis of the results of these assays a man skilled in the art will be able to evaluate the reaction 
55 couree and decide when to stop the reaction and start woridng up the reaction mass according to known £er 
8^ techniques which include, for instance, extraction with solvents, precipitation by addition of non-solvents, 
etc.. In conjunction with hjrther separations and purifications by column chromatography. 

As already said, when protection of the HNR2R3 reactant is necessary, the protected final compound is 
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then de-protected according to procedures which are known £er sd and mainly depends on the protecting group 
involved. 

When an activated ester is used as the GE 2270 starting material, said ester is one wherein the esterified 
alcohol is providing a leaving group which can be readily displaced and substituted by the amine HNR2R3 under 

5 reaction conditions which do not modify the other portions of the molecule. The amine reactant is usually 
employed in a molar excess over the activated ester in a solvent which Is selected from those mentioned above 
and the lower alkanols. The reaction temperature generally ranges between 0°C and lOC'C. Examples of the 
activated ester Include lower alkyi esters wherein the lower alkyi moiety is optionally substituted by cyano and 
nitro, phenyl esters substituted by halo and nitro groups as well as the ester moiety contained in GE 2270 fiactor 

10 A2. 

It is evident that in many instances a compound of the Invention may be prepared in more than one way 
and that a compound of the invention may be transformed into another by means of known per se reactions. 

For Instance when the HNR2R3 amine contains a carboxy or an ester function which can be further con- 
verted into the corresponding amide derivative, a desired compound of fonmula I may be prepared by condens- 
15 ing first said amine with the selected GE 2270 starting material and then converting the cartx)xy or ester function 
to amide by reaction with the appropriate amine. 

The following tables list the structure formulas of some representative compounds of the invention (TABLE 
I) and their methods of preparation, (described in details in the Experimental Section), starting materials and 
reaction yields (TABLE II). 
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HPLC Analysis 

The following table (TABLE 111) reports the R| of representative examples of compounds of this invention. 
Analysis were run with a Varian nradel 5000 LC pump equipped with a 10 ^1 loop injector and a Varian 
2050 variable wavelength detector at 254 nm. 

Columns: Pre-column LiChrdCart-LiChrosorb RP-8 (5 (im) followed by a column LIChroCart 125-4 LiChros- 
pher 100RP-8(5^m) 

Buents: A 0.05 M aq. HCOONH4 
B CH3CN 
CTHF 

Method A isochratic 44% of B in A 

Row rate: 0.7 ml/min 
Method B: isochratic 40% of B in A 

Row rate 0.7 ml/min 
Method C: isochratic 38% of B in A 
Row rate: 0.5 ml/min 

Method D: isochratic 30% of B in A 
Row rate: 0.7 ml/min 
^ Method E: isochratic 38% of B in A 
Row rate: 0.7 ml/min 

Method F: gradient from 38 to 55% of B in A in 1 1 min according to the following program 



10 



15 



25 



30 



Time (Bin) 


%B in A 


0 


38 


6 


38 


7 


45 


10 


45 


11 


55 



35 



Flow rate: 0.7 ml/min 

Method G: gradient from 38 to 55% of B in A in 25 min according to the following program 



40 



Time (fflin) 

0 

6 
10 
IS 
25 



%B in A 
38 
38 
44 
44 
55 



50 



55 



Row rate: 0.7 ml/min 
Method H: isochratic 55% of B in A 

Row rate: 0.7 ml/min 
Method I: isochratic 60% of B in A 

Flow rate: 0.7 ml/min 
Method L: isochratic 48% of B in A 

Row rate: 0.7 ml/min 
Method M: gradient according to the following program: 
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Tiae (min) 
0 
20 



%A 


%B 


%C 


74 


10 


16 


62 


19 


19 



Row rate: 0.7 mlAnin 



TABLE III 
HPLC Analysis 



^ompouna 
No. 


Method 


Rt(min) 


K 


1 


A 


2.56 


0.92 


2 


B 


4.09 


1.15 


3 


C 


6.21 


1.12 


4 


D 


14.70 


1.79 


5 


E 


5.99 


1.28 


6 


A 


4.05 


1.46 


7 


A 


4.52 


1.63 


8 


A 


3.44 


1.24 


9 


E 


5.32 


1.18 


10 


E 


4.22 


0.90 


11 


F 


14.30 


3.05 


12 


F 


5.99 


1.28 


13 


E 


4.88 


1.04 


14 


G 


14.09 


3.01 


15 


6 


17.60 


3.76 


16 


G 


13.77 


2.94 


17 


G 


23.75 


5.07 


18 


6 


7.49 


1.60 



K 3 Relative Retention time 
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TABLE III (continued) 
HPLC Analysis 



Compound 

ft! . 

No. 


Method 


Rt (inin) 


K 


19 


F 


8.84 


1.89 


20 


G 


17.77 


3.78 


21 


G 


31.10 


6.64 


22 


F 


5.01 


1.07 


23 


F 


4.40 


0.94 


24 


F 


6.27 


1.34 


25 


F 


11.17 


2.39 


26 


F 


29.04 


6.02 


27 


F 


6.28 


1.34 


28 


F 


12.14 


2.59 


29 


F 


8.02 


1.71 


30 


E 


6.81-7.61 
anomeric mixture 


1.4S-1.62 
anomeric mixture 


31 


F 


17.64 


3.76 


32 


B 


9.64 


2.70 


33 


H 


15.10 


7.40 


34 


1 


7.22 


3.92 


3S 


L 


10.28 


4.11 


36 


F 


19.32 


4.13 



K s Relative Retention time 
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TABLE III (continued) 
HPLC Analysis 



Compound 
No. 


Method 


Rt(min) 


K 


37 


F 


14.56 


3.11 


38 


F 


11.00 


2.35 


39 


F 


9.48 


2.02 


•HI 


r 


D.B4 


1.46 


41 


F 


3.95 


0.84 


42 


M 


17.23 


1.32* 


43 


M 


15.76 


1.52** 


44 


M 


16.64 


1.50*** 


19 


M 


20.81 


1.32 



K s Relative Retention time 

K = Relative Retention time s Rt amide/Rt GE 2270 proper 

starting material (i.e. the 
compound of formula ii wherein 
WisCOOH) 



EXPERIMENTAL SECTION 
TABLE IV-N.M.R. 

The ^H-NMR spectra were recorded with a Bruker spectrometer in DMSO-de (hexadeuterodimethylsul- 
foxide) using TMS as the internal standard (0.00 ppm) [6, ppm, m) at 250 MHz and/or 500 MHz (s=singlet, t>r 
s = broad singlet, d=doublet, dd=doublet of doublets. t=triplet, m=multiplet) 

TABLE V-L R. 

The Infrared spectra (IR) were recorded with a Perfcin Elmer mod. 580 spectrophotometer In nujol mull. 
TABLE VI -U.V. 

The ultraviolet absorption spectra were recorded with a Perkin Elmer Model 320 spectrometer. 

It will be clear to the skilled technician that the data represented in TABLES IV, V and VI below, do not 
represent all the values of the peaks obtained but only the values of those peaks which permit to characterize 
the single substance. 
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The antimicrobial activity of the compounds of the invention can be demonstrated by a series of standard 
tests in vitro. 

MIC for Propionibacterium acnes, and Bacteroides firagPis are detenmined by agar dilution (inocula 1 0^/1 0^ 
CFU/spot). MIC for other organisms are determined by microbroth dilution (inocula 10* to 10^ CFU/ml). Incu- 
5 bation times are 1.8-24 h, exceptfor Haemophilus influenzae . P. acnes . B. fragilis (48 h). All organisms are incu* 
bated at 37°C; H. influenzae is incubated in a 5% CO2 atmosphere, anaerobes in an anaerobic gas mixture. 
Media used are: Iso-Sensitest broth (Oxoid) (Staphylococci . Streptococcus faecalis. Escherichia cdi, Proteus 
vulgaris; brain heart infusion broth (Difco) + 1% Supplement C (DIfco) (H. influenzae) ; 

The minimal inhibitory concentrations (MIC, microgram/ml) for some microorganisms are reported below 
10 in Table VII. 
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In view of their properties, the compounds of the invention can be used as active Ingredients in the prep- 
aration of medicaments for human or animal treatment 

In particular, the amide derivatives of the antibiotic GE 2270 compounds of formula I are antimicrobial 
agents mainly active against gram positive bacteria and gram positive as well as gram negative anaerobes. 
5 The main therapeutic indication of the antibiotic substances of the invention is thus in the treatment of infec- 
tions related to the presence of microorganisms susceptible to them. 

The iem "treatment" is intended to encompass also prophylaxis, therapy and cure. 

The patient receiving this treatrrtent is any animal in need, including primates, in particular humans, and 
other mammals such as equines. catUe, swine and sheep; and poultry and pets In general. 
10 * The compounds of the invention can be administered as such or In admixture with pharmaceutically accept- 
able caniers and can also be administered in conjunction with other antimicrobial agents. Conjunctive therapy, 
thus includes sequential, simultaneous and separate administration of the active compounds in a way that the 
therapeutical effects of the first administered one is not entirely disappeared when the subsequent is adminis- 
tered. 

IS A preferred phanmaceutical formulation is represented by a formulation suitable for a topical application 
on an intact or damaged skin or mucous membrane. Examples of such formulations are powders, ointments, 
creams and lotions. The excipients in these fomiulations are the usual pharmaceutically acceptable vehicles 
such oleaginous ointment bases (e.g. cetyl esters wax, oleic acid, olive oil, paraffin, spermaceti, starch glyc- 
erite); absorbent ointment bases (e.g. anhydrous lanolin, hydrophitic petrolatum), emulsion ointment bases 

20 (e.g. cetyl alcohol, glyceryl monostearate, lanolin, stearic acid), water-soluble ointment bases (e.g. glycol ethers 
and their derivatives which include polyethylene glycols. poly(oxy-1,2-ethan ediyt)-alpha-hydnH)mega-hyd- 
roxy-octadecanoate, polysorbates. and polyethylene glycols mono-stearates). 

These formulations may contain other known excipients, such as preservatives and are prepared as known 
in the art and reported in reference handbooks such as Remington's Phanmaceutical Sciences, Seventeenth 

25 editk>n, 1985, Mack Publishing Co. 

The compounds of the invention can also be formulated into formulation suitable for parenteral adminis- 
tration according to procedures known per se in the art For instance, a compound of the invention Is fonmulated 
with polypropylene glycol or dimethylacetamide and a surface-active agent such as polyoxyethylene sorbitan 
mono-oleate or polyethoxylated castor oil. 

30 A preferred formulation for parenteral administration includes the following excipients: Cremophof<6) EL 
(polyoxyl 35 castor oil USP/NF) 20%, propylene glycol 5-10%. 

Preferably, this formulation Is used for i.v. administration in the treatment of any infection involving a micro- 
organism susceptible to an antibiotic of the inventton. 

An example of a suitable formulation used for I.V. is the following 

35 

compound No. 19 100 mg 

propylene glycol 1 ml 

water for injection q.s. 5 ml 
^ phosphate buffer pH 8-8.5 

In the treatment of pseudomembranous colitis or other diseases attributable to the presence of anaerobes 
In the gastrointestinal tract, an effective dose of the compounds of the Invention may be administered orally in 
45 suitable phamfiaceutteal form such as a capsule or an aqueous suspenston. 

The dosage of the active ingredient depends on many factors which include type, age and conditions of 
the patient, specific active ingredient and formulation selected for administration, administration schedule, etc. 

In general, effective antimicrobial dosages are employed per single unit dosage fonm. Repeated appli- 
cations of these dosage fonms, e.g. from 2 to 6 times a day, are in general preferred. An effective dosage may 
50 be in general in the range 0.5-50 mg/kg body weight/day. 

A preferred topic preparation is an ointment containing from 1% to 10% of a compound of the present inven- 
tion. 

Anyway, the prescribing physician will be able to determine the optimal dosage for a given patient in a given 
situatk)n. 

55 Besides their use as medicaments in human and veterinary therapy, the compounds of the invention can 
also be used as animal growth promoters. 

For this purpose, a compound of the invention Is administered orally in a suitable feed. The exact concen- 
tration employed is that which is required to provkle for the active agent in a growth promotant effective amount 
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when normal amounts of feed are consumed. 

The addition of the active compound of the invention to animal feed is preferably accomplished by preparing 
an appropriate feed premix containing the active compound in an effective anrK)unt and incorporating the premix 
into the complete ration. 

5 Alternatively, an intermediate concentrate or feed supplement containing the active ingredient can be blen- 

ded into the feed. The way in which such feed premixes and complete rations can be prepared and administered 
are described in reference books (such as "Applied Animal Nutrition", W.H. Freedman and CO., S. Francisco* 
USA, 1969 or "Livestock Feeds and Feeding" O and B books, Corvallis, Oregon, USA, 1977). 

The following examples further illustrate the Invention and should not be interpreted as limiting It In any 

10 way. 

EXAMPLES OF THE INVENTION 

PROCEDURE A - Reaction of 6E 2270 factor A3 starting material with ttie selected amine 

IS 

Example 1: 

Preparation of compound no. 15, 29, 30, 32, 33 

20 To a stirred solution of 1 mmol of GE 2270 factor A3 (prepared as described in European Patent Application 
Publication No. 406745) in 10 ml of dimethylformamlde (DMF), 1.2 mmols of the selected amine, 1.4 mmols of 
triethylamine (TEA) and 1.2 mmols of di-phenytphosphorazidate (DPPA) were added at O^'C. (if tiie salt 
(chloride, p-toluenesulfonate, etc) of the selected amine was used, a double amount of TEA had to be used). 
The temperature was allowed to rise to room temperature and stirring was continued for about 4 h. The reaction 

25 mixture was then acidified with IN aq HCl to about pH 3 and Uien diluted with water to complete precipitation 
of the product. The wet solid was dried in air and then purified by flash chromatography on silica gel 60 (230 - 
400 mesh ASTM - Merck) eluting with 3 to 5% methanol in chloroform. Fractions containing the titie compound 
were pooled together and the solvent evaporated. Trituration of tiie solid with ethyl ether yielded the titie conv 
pound as a fine powder. 

30 PROCEDURE A1 - Reaction of GE 2270 factor A3 starting material with the selected amine containing 
further reactive functional group(s), all of which protected, and subsequent deprotection of the protecting 
group(s). 

Example 2: 

35 

Preparation of compound no. 34, 36 

The reaction was substantially carried out as described in Example 1 . Once tiie reaction product had been 
purified by flash chromatography, 1 mmol of the solid obtained was treated with 7 ml of cold trifluoroacetic acid 
40 (TFA). The suspension was swiried for a few minutes until a solution was obtained and TFA was evaporated 
"In vacuo" in the cold. The gummy product still containing traces of TFA was then treated with ethyl etiier and 
the titie compound was obtained as the trifluoioacetate salt in the form of a fine powder. 

Example 3: 

45 

Preparation of compound no. 1, 3 to 10, 18 to 21, 39 

The reaction was substantially canied out as described in Example 1 . Once tiie reaction product had been 
purified by flash chromatography, 1 mmol of the solid obtained was dissolved in 20 ml of dtoxane and 1.2 ml 
so of 1 N aq NaOH were added under stirring at room temperature. After 5 h the solution was acidified with 1 N aq 
HCl to pH 2 and diluted with water to complete precipitation of tiie title compound which was filtered off and 
allowed to dry In air yielding ttie titie compound as a fine powder. 

Example 4: 

55 

Preparation of compound no. 2 

The reaction was carried out as described in Example 3. Once hydrolysis of the ester function had been 
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accomplished and the compound had been allowed to dry in air, 1 mmols of the solid obtained was dissolved 
in 20 ml of TFA and 50 mnfwis of thioanisole were added under stining at room temperature as described by 
Y. Kiso et al.. Chem. Pharm. Bull. 28, 673, 1980. After 3.5 h, TFA was evaporated *ln vacuo' in the cold and 
the residue taken up in a minimum amount of 1% methanol in chlorofonm. Addition of ethyl ether induced the 
5 precipitation of the title compound which was filtered, washed with more ethyl ether and dried °in vacuo" to yield 
the trifluoroacetate salt of the title compound as a fine powder. 

Example 4bis: 

10 Preparation of compound no. 37 

The reaction was substantially carried out as described in Example 1. Once the starting material had dis- 
appeared from the reaction mixture, water was added and the precipitate obtained was filtered off, washed with 
additional water and allowed to dry in air. The crude material was then dissolved in 3 ml of THF and stirred 
IS overnight at room temperature in the presence of 10% aq. HCI. Dilution with water provided complete precipi- 
tation of the product which was filtered off and allowed to dry in air. The solid was then purified by flash 
chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 2 to 4% methanol in chlorofomfi. 
Fractions containing the title compound were pooled together and the solvent evaporated yielding a pale yellow 
powder. 

20 PROCEDURE B - Reactton of GE 2270 factor A3 starting material with the selected amine containing unpro- 
tected add moieties. 

Example 5 

25 Preparation of compound no. 1 9, 22 to 28, 40, 41 

1 .1 mmols of DPPA were added at 0°C to a stined solutnn of 1 mmol of GE 2270 factor A3 and 1 .5 mmols 
of TEA In 10 ml of DMF. The temperature was allowed to rise to room temperature and stirring was continued 
for 4.5 more hours. 1.5 Mmols of the selected amine and 2 mmols of TEA were then added to the solution at 

30 room temperature and stirring was continued at the same temperature for 5 more hours. (If the selected amine 
contained more than one acid function, the amount of TEA was adjusted so to free the amino group). The reac- 
tion mixture was then acidified with IN aq HCI to about pH 2 and then diluted with water to complete precipitation 
of the product. The wet solid was dried in air and then purified by flash chromatography on silica gel 60 (230 - 
400 mesh ASTM - Merck) eluting with 5 to 10% methanol in chloroform. Fractions containing the title compound 

35 were pooled together and the solvent evaporated. Trituration of the solid with ethyl ether yielded the title com- 
pound as a fine powder. 

PROCEDURE 81 - Reaction of GE 2270 factor A3 starting material with the selected amine containing reac- 
tive functional group(s), all of which are variously protected, in addition to the unprotected acid group(s) and 
subsequent deprotection of the protecting group(s]. 

40 

Example 6: 

Preparation of compound no. 11, 12 

45 The reaction was substantially carried out as described in Example 5. Once the reaction product had been 
purified by flash chromotography, 1 mmol of the solid obtained was dissolved in 20 ml of TFA and 50 mmols 
of thioanisole were added under stirring at room temperature. After 3.5 h, TFA was evaporated "in vacuo" in 
the cold and the residue taken up in a minimum amount of 1% methanol in chlorofomfi. Addition of ethyl ether 
induced the precipitatinn of the title compound which was filtered, washed with more ethyl ether and dried "in 

so vacuo" to yield the trifluoroacetate salt of the title compound as a fine powder. 

PROCEDURE C - Reaction of selected amkle derivatives of GE 2270 factor A3 as starting material with 
the selected reagent. 

Example 7 

55 

Preparation of compound no. 14, 15, 16, 17 from compound no. 1, 5, 10, 6 respectively 

To a stirred solution of 1 mmol of the appropriate amide derivative of GE 2270 factor As (prepared as des- 
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cribed in the previous examples) In 1 0 ml of DMF, 1 .2 mmols of the selected amine, 1 .4 mmols of TEA and 1 .2 
mmols of DPPA were added at C^C. (If the salt (chloride, p-toluenesulfbnate, etc) of the selected amine was 
used, a double amount of TEA had to be used). The temperature was allowed to rtee to room temperature and 
stirring was continued for about 4 h. The reaction mixture was then acidified with 1 N aq HCI to about pH 3 and 

5 then diluted with water to complete precipitation of the product. The wet solid was dried In air and then purified 
by flash chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 3 to 5% methanol In 
chlorofomi. Fractions containing the titie compound were pooled together and the solvent evaporated. Tritu- 
ration of the solid with ethyl ether yielded the title compound as a fine powder. 

PROCEDURE C1 - Reaction of the selected amide derivative of the GE 2270 factor A3 as starting material 

10 with the selected reagent which contains further reactive functional group(s). all of which protected, and sub- 
sequent deprotection of the protecting gfOup(s). 

Example 8: 

IS Preparation of compound no. 13 from compound no.3 

The reaction was carried out as described in Example 7. Once the reaction product had been purified by 
flash chromatography, 1 mmol of the solid obtained was dissolved in 20 ml of dioxane and 1 .2 ml of 1 N aq NaOH 
were added under stinring at room temperature. After 5 h the solution was acidified with 1 N aq HCI to pH 2 and 
20 diluted with water to complete precipitation of the title compound which was filtered off and allowed to dry in 
air yielding the title compound as a fine powder. 

Example 9: 

25 Preparation of compound no. 31 from compound no. 36 

To a stirred solution of 1 mmol of the appropriate amide derivative of GE 2270 factor A3 (prepared as des- 
cribed in the previous examples) in 1 0 ml of 1 0% methanolic chloroform, 1 .2 mmols of TEA and 1 . 1 mmols the 
selected reagent (see table -) were added at room temperahjre. After 20 min the soh^ent was evaporated "in 
30 vacuo" and the residue treated with 5% aq Na2C03. The solid obtained was filtered off, washed with more 5% 
Na2C03 and water and finally redissolved In 1 0 ml of methanol. To this solution, 0.5 ml of water and 0. 1 mrnols 
of p-toluenesulfonic acid were added and the reaction mixture was stirred at room temperature ovemight. The 
solution was then reduced to a smalt volume (about 2 ml) under vacuum and water was added to precipitate 
the title compound which, after drying In air, was obtained as a fine powder. 

35 

Example 9bis : 

Preparation of compound no. 38 from compound no. 37 

40 To a stirred solution of 0.23 mmols of the appropriate amide derivative of GE 2270 factor A3 (prepared as 
described in the previous examples) in 40 ml of ethanol, 9.2 mmols of acetic acid, 9.2 mmols of sodium acetate 
and 0.506 mmols of the selected reagent (see table II) were added at room temperature. After 2 hours 0.46 
mmols of NaBH4 (Fluka) were added and stirring was continued ovemight at tiie same temperature. Evaporation 
of the solvent provided a crude material which was washed with 10 ml of 1N HQ, filtered and allowed to dry in 

45 air. The solid was then purified by flash chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting 
with 0 to 10% methanol in dichloromethane. The fractions containing the methyl ester of the titie compound 
(intermediate) were pooled together and the solvent evaporated providing a solid which was redissolved In 2 
ml dtoxane and treated ovemight with a 1.2 molar excess of IN NaOH at room temperature. Evaporation of 
ttie solvent gave a solid which was further purified by trituratton with a 1:1 mixture of ethyl acetate:methanol 

50 yielding the titie compound as a fine powder. 

PROCEDURE D - Reaction of GE 2270 factor A2 starting material witii ttie selected amine 

Example 10: 

55 Preparation of compound No. 35 

1 mmol of GE 2270 factor A2 (prepared as described In European Patent Application Publication No. 
406745) were dissolved in 10 ml of a saturated solution of methanolic ammonia. The solution was allowed to 
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stand for 3 days at room temperature and then evaporated "in vacuo". The residue was taken up in 2 ml of 
methanol and the title compound precipitated with water, filtered off and allowed to dry in air. Trituration with 
ethyl ether yielded the tiUe compound as a fine powder. 

PROCEDURE E - Preparation of a salt of a compound of the invention. 

5 

Example 11: 

Preparation of the arginine salt of compound No. 19 

10 To a suspension of 3 g of compound No. 1 9 (2.42 mmols) 1 80 ml of dioxane, a solution of 423 mg of L^r- 

ginlne (2.42 mmols) in 120 ml of water were added under stirring and the non dear solution was thus lyophOized 

to recovered the desired salt 

PROCEDURE F - Reaction of GE 2270 component starting nraterial (i.e. the compound of formula II 

wherein R is methoxymethyt. Ri is methyl, R4 is hydroxymethyl and W is COOH) with the selected amine con- 
15 taining further reactive functional group(s), all of which protected, and subsequent deprotection of the protecting 

group(s). 

Example 12: 

20 Preparation of compound no. 42 

The reaction was carried out as descrit>ed in Example 3 using GE 2270 component Cza starting material 
instead of factor A3. 

PROCEDURE G - Reaction of GE 2270 component Cza starting material as described in procedure F with 
25 the selected amine containing unprotected acid moieties. 

Example 13 : 

Preparation of compound no.42 
30 ^ 

The reaction was carried out as described in Example 5 using GE 2270 component Cza starting material 
instead of factor A3. 

PROCEDURE H - Reaction of GE 2270 component Di starting material (i.e. the compound of fonnuia II 
wherein R and Ri are hydrogen, R4 is methyl and W is COOH) with the selected amine containing further reac- 
35 th^e functional group(s), ail of which protected, and subsequent deprotection of the protecting group(s). 

Example 14: 

Preparation of compound no. 43 

40 

The reaction was carried out as described in Example 3 using GE 2270 component D^ starting material 
instead of factor A3. 

PROCEDURE I - Reaction of GE 2270 component Di starting material as described in procedure H with 
the selected amine containing unprotected acid moieties. 

45 

Example 15: 

Preparation of compound no.43 

so The reaction was carried out as described in Example 5 using GE 2270 component Di starting material 
instead of factor A3. 

PROCEDURE J - Reaction of GE 2270 component D2 (i.e. the compound of fbmrtula II wherein R is hyd- 
roxymethyl, Ri and R4 are methyl and W is COOH) starting material with the selected amine containing further 
reacth/e functional group(s), all of which protected, and subsequent deprotection of the protecting group(s). 

65 
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Preparation of compound no. 44 

5 The reaction was carried out as described in Example 3 using GE 2270 component D2 starting material 

instead of factor A3. 

PROCEDURE K - Reaction of GE 2270 component D2 starting material as described in procedure J with 
the selected amine containing unprotected acid moieties. 

10 Example 17: 

Preparation of compound no.44 

The reaction was carried out as described in Example 5 using GE 2270 component D2 starting material 
15 instead of factor A3. 

PROCEDURE L - Reaction of a mixture of minor, components (C2a, Di, D2 and E) of antibiotic GE 2270 
(starting material) with the selected amine containing further reactive functional group(s). all of which protected, 
and subsequent deprotectlon of the protecting group(s). 

20 Example 18: 

The reaction was cam'ed out as described in Example 3 using a mixture of minor components (C2a, Di. D2 
and E) of antibiotic GE 2270 starting material instead of factor A3 and methyl 6-aminocaproate hydrochloride 
(Fluka). Rt (min) refer to HPLC method M reported in the HPLC analysis section. 
25 When Y=-NH CH2CH2CH2CH2CH2COOCH3, Rt (min) are respectively 43.43 for GE 2270 factor C2a> 39.42 
for GE 2270 factor Di, 42.29 for GE 2270 factor D2 and 37.41 for GE 2270 factor E. 

When Y=-NH CH2CH2CH2CH2CH2COOH, Rt (min) are respectively 17.23 for GE 2270 factor C2a. 15.76 
for GE 2270 factor Di, 16.64 for GE 2270 factor D2 and 15.13 for GE 2270 factor E. 

PROCEDURE M - Reaction of a selected mixture of minor components (C2a, Di, D2 and E) of antibiotic 
30 GE 2270 starting material with the selected amine containing unprotected acid moieties. 

Example 19: 

The reaction was carried out as described In Example 5 using a selected mixture of minor components 
35 (C2a. Dip D2 and E) of antibiotic GK 2270 starting material instead of factor A3 and 6-aminocaprolc acid (Fluka). 
Rt (min) refer to Method M reported in the HPLC analysis section and are respectively 17.23 for GE 2270 
factor C2.. 15.76 for GE 2270 factor Di. 16.64 for GE 2270 factor D2 and 15.13 for GE 2270 factor E. 

PREPARATION OF THE STARTING MATERIALS 

40 

1. The following starting materials have been purchased from Fluka (Fluka, Chemika-Blochemika, Buchs, 
Switzeriand): 

Glycine ethyl ester hydrochloride, 

L-threonine methyl ester hydrochloride, 
45 L-tyrosine methyl ester hydrochloride, 

L-leucine methyl ester hydrochloride, 

L-phenylalanine methyl ester hydrochloride, 

L-methionine methyl ester hydrochloride, 

L-proline methyl ester hydrochloride, 
50 L-threonine methyl ester hydrochloride, 

Na-Cbz-L-lysine, 

methyl 4-aminobutyrate hydrochloride, 
methyl 6-aminocaproate hydrochloride, 
6-amlnocaprolc acid, 
55 4-(methylamino)benzoic acid, 

piperidine-4-carboxylic acid, 
N-methyl-D-glucamlne, 
D(+)-glucosamine hydrochloride. 
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2- dimethylamino8thyiamine, 
amino acetaldehyde dimethylaceta), 
Alanine ethyl ester hydrochloride. 

2. The following starting materials have been purchased from Sigma (Sigma. Biochemicals Organic Com- 
5 pounds, St Louis, U.SA): 

N^Cbz-L-omithine, 

L-aspartic acid dimethyl ester hydrochloride. 

3. The fbllowing starting materials have been purchased from Aldrich (Aldrich, Catalogo Prodotti di Chlmica 
Fine. Milano. Italy): 

10 L-Prolinamide. 
taurine, 

3- amino-1-propanesutfbnic acid, 

3- amlnopropylphosphonic acid. 

4- amino-1-benzylpiperidine. 

15 4. Production of antibiotic GE 2270 for preparing antibiotic GE 2270 factors A. Bi, B2. Ci, C2, C2a. Di. D2. 
and E 

A culture of Planobispora rosea ATCC 53773 is grown on an oatmeal agar slant for two weeks at 28-30'>C 
and then used to inoculate 500 ml flasks containing 1 00 ml of a seed medium of the following composition: 
Starch 20 qI\ 

^ Poiyeptone 5g/l 
Yeast extract 3g/l 
Beef extract 2g/l 
Soybean meal 2 g/l 

2^ Calcium carbonate 1 g/l 

Distilled water q.s. 1 00 ml 

(adjusted to pH 7.0 before sterilization) 

The flask is incubated on a rotary shaker (200 rpm) at 28-30^C for 92 h. The obtained culture is then used 
to inoculate a jar fenmenter containing 4 liters of the same medium and the culture is incubated at 28-30''C for 
48 hours with stirring (about 900 rpm) and aeration (about one standard liter of air per volume per minute). 

The obtained broth is transfen-ed to a fermenter containing 50 1 of the following production medium: 
Starch 20 g/l 

Peptone 2.5 g/l 

35 Hydrolyzed casein 2.5 g/l 
Yeast extract 3 g/l 

Beef extract 2 g/l 

Soybean meal 2 g/l 

40 Calcium carbonate 1 g/l 
Distilled water q.s. 

(adjusted to pH 7.0 before sterilization) and incubated for about 72 hours at 28-30°C. 

Antibiotic production is monitored by paperdisc agar assay using B. subtilis ATCC 6633 grown on minimum 
Davis medium. The inhibitton zones aro evaluated after incubation overnight at 35X. 



4a) Recovery of crude antibfotic GE 2270 



The fermentatk)n mass (50 1) obtained above is harvested and submitted to filtration in the presence of a 
filter aid (Clarcell). 

so Antibiotic GE 2270 is found mainly in the mycelium, even if a certain amount of it can be recovered also 
firom the filtrates. 

The filtrate is adjusted to about pH 7.0 and extracted with ethyl acetate (50 1). The organic phase is sepa- 
rated by centrifugation and concentrated to a small volume under reduced pressure. The obtained oHy residue, 
is then treated with petroleum ether to precipitate crude antibiotic GE 2270 that Is collected by filtration and' 
55 dried. 415 mg of crude antibiotic GE 2270 complex is obtained. 

The mycelium is extracted twice with 20 I of methanol and the pooled extracts are concentrated under 
reduced pressure to gh^e an aqueous residue which is extracted twice with ethyl acetate. Cmde antibiotic GE 
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2270 (6.06 g) is predpitated by addition of petroleum ether from the concentrate organic phase. 
4b) Isolation of antibiotic GE 2270 factor A 

5 The crude obtained from the mycelium according to the procedure described above (3 g) is dissolved in 

tetrahydrofiiran and concentrated under reduced pressure in the presence of silica gel (230-400 mesh). The 
obtained solid residue Is collected and applied to a chromatography column containing 300 g of silica gel (230- 
400 mesh) prepared in methylene chloride (CH2CI2). The column is developed first with methylene chloride (2 
I) and then sequentially with 1.5 I mixtures of methylene chloride and methanol in the following ratios: 98/2; 

10 96/4. 94/6. 92/8. 90/10 and 88/12 (v/v). 

Fractions are collected, analyzed by TLC, HPLC or microbldogically against B. subtilis and pooled accord- 
ing to their antibiotic content 

The pooled fractions containing antibiotic GE 2270 factor A are concentrated under reduced pressure to 
give an oily residue which is solubilized with tetrahydrofuran. 

IS From this solution, antibiotic GE 2270 factor A (600 mg) is precipitated by adding petroleum ether. 

4bis) Isolation of mbdures of minor components of antibiotic GE 2270 

A representative mixture particulariy enriched in the minor components C2ai O1, D2 and E was established 
20 by HPLC comparison with analytical samples of each single component. 

Rt (min) refer to HPLC method M reported in the HPLC analysis section and are 20.55 for GE 2270 factor 
Caa, 17.43 for GE 2270 factor Di, 18.17 for GE 2270 factor D2. and 16.61 for GE 2270 factor E. 

Concentration of this fraction under reduced pressure produced an oily residue which was redissolved in 
tetrahydrofuran and precipitated with petroleum ether as whitish powder. 

25 

4c) Separation and isolation of antibiotic GE 2270 factors Bi. B2. C^. C2. Dj. D2, and E 

Antibiotic GE 2270 factors D^, D2 and E are separated and purified from the above obtained crude mixture 
by preparative HPLC using a 250x20 mm column packed with Nudeosil® CI8 (silica gel functionalized with 
30 octadecylsilane groups) (5 ^m) and eluted with mixtures of Phase A CH3CN:tetrahydrofijran:40 mM HCOONH4 
(40:40:20); Phase B: CH3CN:tetrahydrofijran:40 mM HCGONH4 (10:10:80). The antibiotic mixture (6 mg) was 
solubilized In 3 ml of Phase B and 1 ml of Phase A and was injected Into the HPLC column which was eluted 
at a flow rate of 14 ml/min with a 26:74 mixture of Phase A and B. The eluted fractions were collected according 
to the UV adsorption profile at 254 nm. The fractions of subsequent chromatographic runs having homogeneous 
35 content were pooled and concentrated under reduced pressure to eliminate CH3CN. The residual solution 
showed antibacterial activity against Staphylococcus aureus Tour L16S by paper disc assay. These solutions 
were lyophilized at least three times to remove completely the HCOONH4 buffer residue from the HPLC phases. 

The yields were as follows: antibiotic GE 2270 factor E. 11 mg; antibiotic GE 2270 factor Di, 12 mg; anti- 
biotic GE 2270 factor D21 10 mg. 

40 

4d ) Isolation of a purified mixture containing antibiotic GE 2270 factor G2a In mixture with other GE 2270 
factors 

The preparations of crude GE 2270 factors from 6 repeated fenmentations were pooled and solubilized into 
45 12 I of CH2Cl2:methanol (93:7). The Insoluble material was removed by filtration and the solution, containing 
the antibiotic complex, was applied to a 1 3 kg (230-400 mesh) silica gel column equilibrated in CH2Cl2:methanol 
(93:7). Antibiotic GE 2270 factor C2a was eluted from the column by eluting with CH2CI2 : methanol (93:7). The 
fractions containing the antibiotic of the invention (HPLC analysis) were pooled, were concentrated under 
reduced pressure and were dried to yield 23.5 g of antibiotic GE 2270 factor C2a in mixture with other minor 
50 factors. 

A portion (5.5 g) of this preparation was again purified by flash chromatography on a column containing 
400 g of silica gel (230400 mesh) equilibrated in methylene chloride (CH2CI2). The column was developed first 
with methylene chloride (1 liter) and then sequentially with a series of mixtures of methylene chloride / methanol 
in the following ratios (v/v): 96/4 (3 liters); 94/6 (1 liter); 92/8 (2 liters); 90/10 (6 liters) and 88/12 (4 liters). 
ss The fractions containing mainly GE 2270 factor C2a (HPLC analysis) were pooled and were concentrated. 

The antibiotic preparation (646 mg) was precipitated upon addition of petroleum ether. 
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4e) Isolation of pure antibiotic GE 2270 factor 

The purified mixture containing mainly antibiotic GE 2270 factor Cjb was further purified by preparative 
HPLC from the above described preparation. 

5 A portion of the above described preparation of the antibiotic (10 mg) was solubOized in 1 ml of Phase A 
(CH3CN : tetrahydrofuran : 40 mM HCOONH4 - 40:40:20) and 1 ml of Phase B (CH3CN : tetrahydrofuran : 40 
mM HCX)0NH4 -10:10:80) and was injected into a HPLC 250x20 mm Hibar column (E. Merck; Darmstadt F.R. 
Gemnany) packed with 7 ^m NucleosQ®C18 (silica gel functtonalized with octadecylsOane groups) which was 
equilibrated with a mbcture of 40% Phase A and 60% Phase B. The column was eluted at 15 ml/min flow rate 

10 with a 22 minutes linear gradient from 40% to 50% of Phase A. The UV detection was 254 nm. The fractions 
of 10 subsequent chromatographic runs containing the pure antibiotic of the invention were pooled and were 
concentrated under reduced pressure to eliminate CH3CN. Antibiotic GE 2270 factor precipitated from 
water. The precipitate was collected by centrifugation. was washed twtoe with distSled water and was dried 
under vacuum yielding 68 mg of the pure antibiotic. 

IS 

5. Preparation of antibiotic GE 2270 factor A2 

Antibiotic GE 2270 factor A (prepared as described above) (86 mg) is dissolved in 17 ml of 95% ethanol 
and 1.7 ml of acetic acid. After incubation at 60*'C for 24 h, the resulting solutk>n is diluted with 0.1 M sodium 

20 phosphate buffer pH 7.5 (100 ml) and adjusted to pH 7.5 with 1M sodium hydroxkJe. Ethanol is removed by 
evaporation under reduced pressure and the aqueous residue is extracted twice with ethyl acetate (100 nrd). 
The organic phase is concentrated under reduced pressure to obtain a solid residue which is solubflized with 
tetrahydrofuran and then precipitated by adding petroleum ether. Antibiotic GE 2270 factor A2 (62 mg) Is 
obtained with minor amounts of antibiotic GE 2270 factors A and A^. Pure antibiotic GE 2270 factor A2 is 

25 obtained by preparative HPLC as follows: 

1 0 Mg of the above crude product is solubitized in tetrahydrofuran, diluted to the solubility limit with wat^ 
and then injected into a HPLC system with a column (250 x 20 mm) packed with Nudeosil'^ CI 8 (5 micrometer) 
reverse phase silica gel by Stacroma^ eluting with a linear gradient from 64% to 93% of phase B in phase A, 
in 20 min. at a flow rate of about 1 5 ml/min. In this system, phase A is a 90:10 (v/v) mixture of 1 8 mM sodium 

30 phosphate pH 7.2 and acetonitrile, while phase B Is a 40:60 (v/v) mixture of 1 8 mM sodium phosphate pH 7.2 
and acetonitrile. Fractions of five consecutive runs are collected and UV monitored at 330 nm. Fractions which 
contain substantial amounts of antibiotic GE 2270 factor A2. which correspond to the nnajor peaks of the UV 
elution profile, are pooled and concentrated under reduced pressure to an aqueous phase which is extracted 
twice with ethyl acetate. This organic layer is then washed with distilled water to remove the residual inorganic 

35 salts and concentrated to precipitete a solid residue that is then dissolved in tetrahydrofuran and re-precipiteted 
with petroleum ether, to obtein pure antibiotic GE 2270 factor A2 (45 mg). 

In European Patent Application Publication No. 406745 are described other alternative method for prep- 
aring antibiotic GK 2270 factor A2 as main reaction product of antibiotic GE 2170 factor A. 

40 6. Preparation of antibiotic GE 2270 factor Aa 

Antibiotic GE 2270 factor A2 is incubated for 1 h at room temperature in 0.5M sodium carbonate. The reac- 
tion mbcture is then diluted with cold water and brought to pH 6.5 with hydrochloric acid. The neutralized solution 
conteins antlbtotic GE 2270 factor A3 as the main reaction product This antibiotic is extracted from the aqueous 
45 phase with ethyl acetete and then is precipiteted from the concentrated organic phase by adding petroleum 
ether. 

Pure antibiotic GE 2270 factor A3 is obteined by column chromatography as described below: 

1 .5 Grams of caide GE 2270 A3 is dissolved in 60 ml of a 1/1 (v/v) mixture of methanol and dichloromethane 
and adsorbed on silica gel (75-230 mesh) by evaporation of the solvents under reduced pressure. The solid 
50 residue is then put on the top of a silica gel (75-230 mesh) column (bed height 40 cm) equilibrated with 
dichloromethane. The column is then eluted with mixtures of methanol in dichloromethane in the order 1) 2% 
methanol (450 ml); 2) 5% methanol (500 ml); 3) 10% methanol (600 ml); 4) 15% methanol (500 ml); 5) 20% 
methanol (500 ml); 6) 30% methanol (250 ml). 

Fractions are collected and nonitored by TLC and a microbiological assay on B. subtilis ATCC 6633. Anti- 
55 biotk: GE 2270 factor A3 is nonmally present in the eluates which contein about 15-20% methanol. 

The fractions conteining the desired product are pooled and concentrated under reduced pressure. Upon 
addition of petroleum ether to the residue, antlbtotic GE 2270 factor A3 precipitates (854 mg of pure product). 
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7. Preparation of the proper starting material froin antibiotic factors Pi> D2, E and 

By substantially foliowing the same procedure described at points 5 and 6 above but starting from the single 
factors Di, D2, E and C2a of antibiotic GE 2270 instead of factor A, the proper starting materials of fonmula III 
5 wherein W is COOH or an activated ester, R is hydrogen or CH2OH, Ri is CH3 or hydrogen and R4 is hyd- 
roxymethyl or methyl, are obtained. 

7a) Preparation of proper starting material from a mbcture of minor components (C2a, Pit D2 and E) of anti- 
biotic GE 2270 

10 

By substantially foliowing the same procedure described at point 5 and 6 above but starting from a mixture 
of minor components (C2a, Di. D2 and E) of antibiotic GE 2270 instead of the single factor A, the proper starting 
material of formula 111 wherein W is COOH or an activated ester and R, Ri and R4 are respectively 
methoxymethyt, methyl and hydroxymethyl for C2a> hydrogen, hydrogen and methyl for Di, hydroxymethyl, 
15 methyl and methyl for D2 and hydroxymethyl, hydrogen and methyl for E are obtained. 

Ri (min) refer to HPLC method M reported in the HPLC analysis section. 

When W is an activated ester, Rt (min) are respectively 22.51 for GE 2270 factor C2B1 19.80 for GE 2270 
factor Di, 20.41 for GE 2270 factor D2 and 18.92 for GE 2270 factor E. 

When W is COOH, Rt (min) are respectively 1 2.99 for GE 2270 factor C2a. 10.38 for GE 2270 factor D^, 
20 1 1 .08 for GE 2270 factor D2 and 9.03 for GE 2270 factor E. 

8. Preparation of glycyl-Ne-Cbz-L-lysine trifluoroacetate 

4.8 ml of DPPA (22 mmols) was added at O^'C to a well stirred solution of 3.5 g of BOC^giycine (Fluka) (20 

25 mmols) and 7.28 g of Ne-Cbz-L-lysine methyl ester hydrochloride (Fluka) (22 mmols) in 50 ml of dry DMF. To 
this solution, a solution of 5.8 ml of TEA (42 mmols) in 50 ml of dry DMF was added at 0*^0 over a 10 - 1 5 min 
period. Stirring was continued for 2 more hours at O'^C and then ovemight at room temperature. The reaction 
mixture was diluted witii 250 ml of toluene and 500 ml of ethyl acetate and washed with 1 N aq. HCI (x3), water, 
a saturated solution of NaHCOa and brine. Drying over Na2S04 and evaporation of the solvent yielded 9.7 g of 

30 a thick oil which resisted any attempt of crystallizatton. NMRofthisoil wasin perfect agreement with the struo- 
tore of BOC-glycyl-N8-Cbz-L-4ysine methyl ester. 

The oil was dissolved in 200 ml of acetone/dioxane 1:1 and 22 ml of 1 N aq. NaOH were added over a 30 
min period at O^'C under stirring. The reaction was ttien stinred for 45 min at room temperature, diluted witii 300 
ml of cold water, acidified with 25 ml of 1N aq HO and extracted with chloroform (x3) and ethyl acetete (x3). 

35 Drying over Na2S04 and evaporation of the solvent yielded 9.4 g of a gum which resisted any attempt of crys- 
tellization. NMR of this gum was in perfect agreement with the structore of BOC-glycyl-Ne-Cbz-L-lysine. 

The gummy compound was treated witii 20 ml of cold trifluoroacetic acid (TFA). The reaction mixture was 
swiried at room temperatore until all the compound went in solution. The solutbn was reduced to a small volume 
under vacuum in the cold and then ethyl ether was added to induce precipitation of the title compound. 9.6 g 

40 of glycyl-N6-Cbz-L-tysine trrfluoroacetete were obteined as a white powder. NMR was in perfect agreement with 
the structure. 

9. Preparation of L-tyrosyi-L-prolinamlde 

45 0.48 ml of DPPA (2 mmols) were added at 0°C to a welt stirred solution of 538 mg of BOC-L-tyrosine (Ruka) 

(2 mmols), 228.3 mg of L-prolinamide (Aldrich) (2 mmols) and 168 mg of NaHCOs in 5 ml of dry DMF. The reac- 
tion was stirred for 24 h at room temperature and then diluted with 50 mi of water and extracted with chlorofonm 
(x3). The organic phase was washed water, dried over Na2S04 and tiie solvent evaporated to yield an oil which 
was purified by flash chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 

so hexane/acetone 2:3. 420 mg of BOC4.-tyrosyl-L-prolinamide were in this way obteined as a white solkJ. NMR 
was in agreement with the structure. 

The solid obteined was dissolved in 6 ml of ethyl acetete and stinred for 48 h at room temperature in the 
presence of 4 ml of 3N aq. HCI. The reaction mixtore was then evaporated to dryness in vacuo and the residue 
redissdved in ethanol was precipiteted with ethyl etiier. 302 mg of L-tyrosyl-L-prolinamide were obteined as a 

55 white powder. NMR was in perfect agreement with the stiuctore. 
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10. Preparation of methyl 8-^inocaprylate and methyl 11 ■aminoundecanoate p-toluenesulfonates 

A solution of 40 mmols of the selected amino add (Ruka) and 1 5.2 g of p-toluenesulfbnic acid monohydrate 
(Fluka) (80 mmols) in 200 ml of methanol was refiuxed overnight The solvent was then evaporated in vacuo 
5 and the residue redissolved in ethyl ether. After sometime the title compounds crystallized out quantitatively. 
The NMR of tx>th compounds was in agreement with their structure. 

11. Preparation of 5-aminopentylphosphonicacid 

10 3.48 g of 5-amino-1-pentanol (Ruka) (33.7 mmols) and 5.0 g of phthalic anhydride (Ruka) (33.7 mmols) 
were melted together at ISO'^C. This temperature was maintained for 90 min until no more water developed. 
The reactk)n was allowed to cool to room temperahjre and the oily mixture was chron^tographed on silica gel 
60 (230 - 400 mesh ASTM - Merck) eluting with 2% methanol in chloroform. 5.9 g of a pure oil were obtained. 
NMR was in agreement with the structure. 

15 To the 5.9 g of the oily intemiediate (25 mmds), 1 .6 ml of PBra (17 mnmls) were added portionwise so to 
control the exothermic reaction. The reaction mixture was heated at 100X for 1.5 h and then poured into 
crushed ice. The solid material that separated was filtered and allowed to dry in air overnight. 6.6 g of the pure 
bromo intermediate were obtained. The mass was in agreement with the expected molecular weight. 

500 mg of the pure bromo intermediate (1 .69 mmols) and 140 mg of triethyl phosphite (Ruka) (0.84 mmols) 

20 were heated together at 150''C for about 1 h. Other three portions of 140 mg of triethyl phosphite were then 
added at 30 min interval at the same temperature. When all the starting material had disappeared, the excess 
of triethyl phosphite was distilled off and the crude material purified by flash chromatography on silica gel 60 
(230 - 400 mesh ASTM - Merck) eluting with 2% methanol in dichloromethane. 468 mg of the expected diethyl 
phosphonate were obtained as a thick oil. NMR confirmed the structure. 

25 468 mg of the diethyl phosphonate intemfiediate were treated overnight with 3 ml of a 0.2 M solution of hyd- 
razine in methanol at room temperature. The precipitated phthalhydrizide was filtered off and the remaining 
solution was evaporated to dryness in vacuo. The residue was taken up in 1 N aq. HCl and the solution was 
washed with ethyl acetate, basrfied with NaOH and extracted several times with n-butanol. The butanolic phase 
was dried over Na2S04 and evaporated to dryness to yield 175 mg of a thick oil whose NMR was in agreement 

30 with the product expected. 

1 75 mg of diethyl 5-aminopentylphosphonate were refiuxed for 20 h in 0.6 ml of cone. HCl. The acid solution 
was then evaporated to dryness by azeotropic distillation in vacuo in the presence of n-butanol. The NMR of 
the glassy oil obtained oonflmried it to be the 5-aminopentylphosphonic add. 

35 12. Preparation of 5-(5-aminopentyl)tetrazole 

To a solution of 10 ml of 6-aminocapronitrile (Ruka) (80 mmols) and 13.3 ml of TEA (96 mmols) in 80 ml 
of tetrahydrofufan, 12.48 ml of benzyl chlorofomiate (Ruka) (88 mnftols) were added dropwise at 0°C under 
stirring. Stirring was continued for 2 h at room temperature and the solvent was evaporated in vacuo. The resi- 

40 due was dissolved in ethyl acetate, washed with 1 N aq. HCl, water and then dried over Na2S04 and the solvent 
evaporated to yield 19.6 g of a syrup whose NMR was in agreement with the structure. 

1 g of the protected 6-aminocapronitrile (4.06 mmols) in 40 ml of 1-methyl-2-pyrrolidone was heated at 
150*'C under argon in the presence of 793 mg of sodium azkie (12.2 mmols) and 834 mg triethylamine hyd- 
rochloride (6.1 mmols). After4 h the reaction mixture was diluted with 120 ml of water and then careliilly addified 

45 to pH 1 with 10% aq. HCl (attentton: azotidric acid forms!). The solution was extracted witti ethyl acetate, the 
organic phase re-extracted with 10% aq. NaOH (x2) and the bask: solution washed with ethyl ether, addified 
with cone. HCl and extracted with ethyl acetate (x3). Drying and evaporation of the organic phase yielded a 
' syrup that crystallized from methanol/water. 260 mg of a fine powder were obtained. NMR and mass confirmed 
the structure. 

so 250 nng of the N-protected amino tetrazole (0.86 mnrals) were treated at room temperature with 5ml of 
ttiioanisole (43.25 mmols) and 17.5 ml of trifluoroacetic add for 3 h. Trifluoroacetic acki was concentrated in 
vacuo in the cold and ethyl ether was added to precipitate the titie compound as its trifluoroacetate salt NMR 
and mass confinmed the structure. 

55 13. Preparation of N-[3,4-di-(0-tetrahydropyranyl)benzoyl]-tiiiazolidin-2-ttiione 

A sdutton of 4.62 g of 3.4-dlhydroxybenzolc acid (Ruka) (30 mmols) in 40 ml of mettianol was refiuxed for 
24 h in ttie presence of 0.325 ml of cone. H2SO4. After cooling the solution to room temperature some solM 
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NaHCX)3 was added and the solvent evaporated in vacuo. The residue was taken up in ethyi acetate, washed 
with water, dried over Na2S04 and the solvent evaporated to yield a syrup which was crystallized from ethyl 
acetate/hexane. 3.53 g of white ciystals were obtained. 

9.1 nnl of dihydropyrane (Fluka) (0.1 mol) and 250 mg of pyridinium p-toluenesulfonate (1 mmol) were added 
5 at room temperature to a stirred solution of 1 .68 g of methyl 3,4-dihydroxybenzoate (1 0 mmots) in 4 ml of ethyl 

acetate and 25 ml of dlchloromethane. After 4 d the reaction mixture was washed with a saturated solution of 
NaHCOs, dried over Na2S04 and evaporated to dryness to obtain 3.36 g of an oil which was used for the next 
step without further purification. 

The crude from the previous reaction was dissolved in 40 ml of acetone and to the stirred solution 20 ml 

10 of water, 2.76 g of K2CO3 (20 mmols) and 1 0 ml of 1 N aq. NaOH (1 0 mmols) were added and stirring was con- 
tinued for 7 d at room temperature. Acetone was evaporated in vacuo and the residual water phase was washed 
with ethyl acetate. The aqueous phase was transferred to an E. flask containing an equal volume of chlorofonm, 
cooled to 0°C and carefully acidified under vigorous stirring with 50 ml of 1 N aq. HCI. The water phase was 
then extracted 3 more times with chlorofonm and the combined organic layers were washed with 0.2% 

15 ammonium fomfiate, dried over Na2S04 and evaporated to dryness to yield a syrup which crystallized after 
hexane addition. 2.34 g of a white solid were obtained. The NMR was in agreement with the structure. 

333 mg of 2-thiazoline-2-thlol (Ruka) (2.8 mmols), 577 mg of N.N'-dicyclohexylcarbodiimide (Fluka) (2.8 
mmots) and 35 mg of 4-dymethylaminopyridine were added in the order at O^C to a stirred solution of 644 mg 
of the benzoic acid intermediate (2 mmols) in 14 ml ethyl acetate/dichloromethane 5:2. Stirring was continued 

20 overnight at room temperature, the precipitated dicyclohexylurea was filtered off and the yellow solution was 
evaporated in vacuo to yield a yellow oil which was purified by fiash chromatography on silica gel 60 (230 - 
400 mesh ASTM - Merck) eluting from 25% acetone in hexane. 700 mg of yellow crystals were obtained from 
acetone/hexane. NMR and IR confinned the compound to be the title compound. 

25 14. Preparation of N^-NMi-tert-butoxycarbonylspermidine 

A solution of 19.72 g of BOC-ON (Aldrich) (80 mmols) in 60 ml of degassed tetrahydrofuran (THP) was 
added dropwise over a 1 h period under argon to a stirred solution of 5.8 g of spermidine (Aldrich) (40 mmols) 
in 40 ml of degassed THF cooled at O^'C. The reaction was then stirred at room temperature ovemight and then 
30 evaporated to dryness. The residue was taken up in ethyl ether, washed with 1 N aq. NaOH (x4) and water 
(x4), dried over Na2S04 and the solvent concentrated to a small volume in vacuo. Upon additton of ethyl ether 
11 g of a white powder precipitated. NMR confirmed it to be the title compound. 

15. Preparation of N-tert-butoxycarbonylpropllendiamine 

35 

4.2 g of BOC-ON (Aldrich) (17.2 mmols) were added at room temperature to a stirred solution of 2 g of 
3-aminopropionitrile fumarate (Aldrich) (15.6 mmols) dissolved in a mixture of 10 ml of dioxane. 10 ml of water 
and 3.3 ml of triethylamine. After 3 h the reaction mixture was diluted with more water and extracted with 
dlchloromethane (x3). The combined organic layera were washed with 1 N aq. NaOH (x3) and water (x3), dried 

40 over Na2S04 and evaporated to dryness. The residual oil was taken up in ethyl ether and predpitated with 

hexane to yield 2.2 g of a white powder. 

1 g of N-BOOprotected intemiediate (5.9 mmols) in 7 ml of 1 N ethanolic NaOH was hydrogenated at 40 

psi in the presence of 130 mg of Raney nickel (50% slurry in water, pH>9) (Aldrich) for 40 h. Raney nickel was 

filtered off and the sojvent was evaporated to dryness. The residue was taken up in ethyl acetate and washed 
45 with 1 N aq. NaOH, dried over Na2S04 and the solvent removed in vacuo yielding 950 mg of a coloriess oil 

which solidified on standing. NMR confinmed It to be the title compound. 

16. Preparation of 3-(2-aminoethylthio)propanoic acid methyl ester trifluoroacetate 

50 To a solution of 0.5 g of cysteamine (Fluka) (6.48 mmols) in 5 ml of CH2CI2, 1 .4 g of di-tert-butyl dicarbonate 
(Aldrich) (6.48 mmols) in 5 ml of CH2CI2 were added at room temperature under stining. After 30 min the organic 
solvent was evaporated and the crude material dissolved In 5 ml of absolute ethanol. To the ethanolic solutbn, 
2.7 ml of TEA (19.1 mmols) and 1 .07 ml of methyl 3-bromopropionate (Ruka) (9.57 mmols) were added in the 
order. The reaction was completed In about 30 min. Ethanol was removed in vacuo and replaced by 15 ml of 

55 chlorofonm. The organic phase was then washed with water, anidrified on Na2S04 and the solvent evaporated 
to yield an oil which was finally treated with 1 ml of trifluoroacetic acid at O^'C for 5 min. Evaporation to dryness 
gave 270 mg of a pale yellow oil. NMR and IR confirmed it to be the title compound. 
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17. Preparation of 6-amino-2(E)-hexenoic acid 

To a stirred solution of 2 ml of 4-amino-butyraldehyde diethyl acetal (Ruka) (1 1 .6 mmols) and 3.6 of 
TEA (25.6 mmols) in 5 ml of CH2a2. a solution of 1 .5 ml of benzoyl chloride (Fluka) (12.9 mmols) in 5 ml CH2CI2 

5 was added In 30 min. at room temperature. After 1 hour tiie reaction was diluted with 10 more ml of CH2CI2, 
washed with water and the organic phase dried over Na2S04 and the volume adjusted to 20 ml. The new solution 
was allowed to react for three days under argon in the presence of 1 .6 ml of TEA (1 1 .5 mmols), 1 0.2 g of dh 
tert-butyl dicarbonate (Aldrich) (46.8 mmols) and 1.4 g of 4-dimethylamino-pyridine (Fluka) (11.5 mmols) at 
room temperature. Removal of the solvent gave a brown oil that was purified by flash chromatography on silica 

10 gel 60 (230 - 400 mesh ASTM - Merck) etuting with 20% ethyl acetate in n-hexane yielding 1.6 g of ttie N.N 
deprotected 4-aminobutyraldehyde diethyl acetal as a coloriess oil. NMR confirmed the structure. 

The obtained oil was then dissolved In 5 ml of THF and treated with 5 ml of IN HQ at room temperature 
for three hours. THF was removed In vacuo and the remaining solution was washed with chloroform (2 ml x3). 
The organic phase was tiien washed witii a solution of NaaCOa, water, dried over Na2S04 and evaporated to 

f 5 dryness yielding an oil tiiat was used in tiie next step without further purificatkin. 

To a suspension of 160 mg of 60% NaH (4mmols) in 5 ml of dry THF at OX under argon, 0.837 ml of trietiiyl- 
phosphonoacetate (Ruka) (4.3 mmols) were added. After 30 min, a dry THF (2 ml) solution of the previously 
obtained aldehyde (1 .17 g) (4.02 mmols) was added and the temperature was allowed to rise to room tempera- 
ture. The reaction was stirred ovemight and then 50 more mg of 60% NaH were added at 0 C. After two more 

20 hours at room temperature the reaction mixhjre was treated with diluted HCI (1 0 ml) and extracted with ethyl 
acetate (5ml x3). The combined organic phase was washed witti water, dried over Na2S04 and evaporated to 
dryness. The crude material was purified by flash chromatography on silica gel 60 (230 - 400 mesh ASTM - 
Merck) eluting with 1 5% ethyl acetate In n-hexane yielding 765 mg of a syrup. NMR confirmed it to be the expec- 
ted product with the double bond in E configuration (J = 16Hz). 

25 6.1 5 ml of 1 N LiOH (6. 1 5 mmols) were added to a solution of 739 mg of the unsaturated ester previously 
obtained (2.05 mmols) in 10 ml of THF under stirring at room temperature. When the starting material had dis- 
. appeared the reaction mixture was concentrated in vacuo at 30*^0 (bath temperature). The aqueous solution 
was acidified at pH 2 with 1 N HCI and then extracted with ettiyl acetate. The combined organic phase was dried 
over Na2S04, filtered and the solvent evaporated yielding an oil that solidified upon standing under vacuum. 

30 NMR and MS confirmed it to be 6-N-BOC-amino-2(E)-hexenoic acid. 

Removal of the N-BOC protection to obtain the titie compound was carried out in neat trifluoroacetic acid 
at O^'C just before the coupling with tiie appropriate GE 2270 starting material. 

18. Preparation of 3-(2-aminoethoxy)propanoic add trifluoroacetate 

35 

To a stirred solution of 1 g of N-BOC-ethanolamine (6.22 mmols ) [prepared according to classical 
methodologies from ethanolamlne (Fluka)] in 1 0 ml of dry THF at -78 C, 3.88 ml of 1 .6 M solution of butyllithium 
(Fluka) (6.22 mmols) were added under argon. After 30 min. 1.3 g of t-butyl 3-bromo propanoate [prepared 
according to classical mettiodologles firom 3-bromo propanoic acid (Fluka)].(6.22 vrmAs) were added, the tem- 
40 perature allowed to rise to room temperature and the resulting mixture stirred for 20 houre at that temperature. 
After dilution with water the reaction mixture was extracted with n-hexane (5ml x2). Removal of ttie solvent gave 
a crude material tfiat was purified by flash chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) 
eluting witii 20% ettiyl acetate in n-hexane yielding 1 .43 g of an oil. NMR confinned It to be the coupled conv 
pound. 

45 The total deprotection of the coupled compound was carried out immed lately before addition to the approp- 
riate GE 2270 starting material by stirring it in trifluoroacetic acid for about 5 min at room temperature. Removal 
of trifluoroacetic acid in vacuo yielded the titie compound. 



50 Claims 

1. An amide derivative of antibiotic GE 2270 having ttie fbllowing formula I 
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wherein 

R represents: 

hydrogen, 

hydroxymethyl, or 

methoxymethyl; 
Ri represents: 

hydrogen, or 

methyl; 
Y represents: 

a group of formula 



\ 



R2 



Ra 



wherein: 
R2 



R3 



represents: 

hydrogen, 

(Ci-C4)allcyi, 

amino(C2-C4)alkyt, 

(Ci-C4)alkylamino-(CrC4)aikyl, or 

di-(CrC4)allcylamlno-(Ci-C4)alkyl; 

represents: 

hydrogen, 

a linear or branched (CrCi4)alkyl group bearing from 1 to 3 substituents selected from: 
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carboxy, sulfo. phosphono, amino which may be optionally protected with a lower 
alkoxycarbonyl or a benzytoxycarbonyl group, (Ci-C4)alkylamlno wherein the alkyt 
moiety may be opttonally substituted with a carboxy group, dKCi-C4)alkylamlno. hyd- 
roxy, halo. (Ci-C4)alkoxy wherein the alkyi moiety may be optionally substituted with 
a carboxy group. (Ci-C4)alkoxycarbonyl, mercapto, (Ci-C4)alkylthio wherein the alkyI 
moiety may be optionally substituted with a carboxy group, phenyl which may be 
optionally substituted witti 1 to 3 substituents selected from carboxy. sulfo. hydroxy, 
halo and mercapto, carbamyi. (Ci-C6)a[kytcarbamyl wherein the alkyI moiety may be 
optionally substituted with 1 or 2 substituents selected from carboxy, amino, (CrC4)al- 
kylamino and dKCrC4)alkylamino, di-(Ci-C4)alkylcarbamyl wherein the alkyI moieties 
together with the adjacent nitrogen atom may also represent a saturated 6-7 mem- 
bered heterocyclic ring which may optionally be substituted with a carboxy or a car- 
bamyi group on one of the ring cart)ons and may optionally contain a further 
heterogroup selected from 0, S and N, benzoylamino wherein the phenyl group may 
be substituted from 1 to 3 hydroxy group, a nitrogen containing 5-6 membered 
heterocyclic ring which may be unsaturated, partially saturated or wholly saturated and 
may contain 1 to 3 further heteroatoms selected from N, S and O wherein one of the 
carbons of the ring may optionally bear a group cart>oxy, sutfo, carboxy(Ci-C4)alkyl 
and sulfo(Ci-C4)alkyi and the ring nitrogen atom may optionally be substituted by (Ci- 
C4)alkyl, 

carboxy(Ci-C4)alkyl, sulfo(Ct-C4)alkyl, and benzyl; 
(C3-C6)a[kenyl, optionally substituted by carboxy or sulfb; 

1- deoxy-1-glucltyl; 

2- deoxy-2-glucosyl; 

a fully saturated 5 to 7 membered nitrogen containing heterocyclic ring wherein the 
nitrogen atom may be optionally substituted by (Ci-C4)alkyl or benzyl and one or two 
carbons of the ring skeleton may bear a substituent selected from (CrC4)alkyl, carboxy 
and sulfo; 

or R2 and R3 taken together with the adjacent nitrogen atom represent a fully saturated 5-7 menv 
bered heterocyclic ring which may optionally contain a further heteroatom selected 
from 0, S and N, and may optionally bear one or two substituents on the ring carbons 
selected firom (CrC4)alkyl, benzyl, carboxy, sulfb, carboxy(C|-C4)alkyl, and sulfo(Cr 
C4)alkyl; 

R4 represents: 
hydrogen, 
methyl, or 

hydroxymethyl; with the proviso that when R4 is hydrogen or hydroxymethyl, then sinv 
ultaneously R is methoxymethyl and Ri is methyl; 
and the phamiaceutically addition salts thereof. 

A compound according to daim 1 wherein R represents methoxymethyl and the other substituents are 
defined as in daim 1. 

A compound as daimed in daim 1 wherein R represents ntethoxymethyl, Ri and R4 represent methyl and 
Y represents a group of formula 




\ 



"2 



R3 

wherein R2 is hydrogen and R3 is defined as in daim 1 . 

A compound as daimed In daim 1 wherein R is methoxymethyl, Ri and R4 represent a methyl group and 
Y is an amino nfraiety which derive from a natural amino acid such as for example glycine, ornithine, serine, 
asparticacid, tyrosine, leudne, phenylalanine, methionine, proline, threonine, lysine, or a synthetic dlpep- 
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tide such as glycyllysine. serylproline, glycylprolinaniide, tyrosylprotinainide, threonylprolinannide, leucyl- 
ppolinamide. 

5. A compound as claimed in claim 1 wherein R is methoxymethyl, Ri and R4 are methyl, Y is a group NR2R3 
wherein R2 is hydrogen and R3 is a linear alkyi chain preferably of 3 to 12 carbons, more preferably of 3 
to 7 carbons substituted with a group selected from COOH, SO3H and PO3H2. 

6. A compound as claimed in claim 1 wherein R is methoxymethyl, Ri and R4 are methyl, Y is a group NR2R3 
wherein R2 Is hydrogen and R3 is CH2CH2CH2CH2CH2-COOH. 

7. ' A compound as claimed in daim 1 wherein R represents hydrogen, hydroxymethyl or methoxymethyl, Ri 

represents hydrogen or methyl. R4 represents hydrogen, methyl or hydroxymethyl and Y represents a 
group of formula 



8. A compound as claimed in claim 7 wherein Y is an amino moiety which derive from a natural amino acid 
such as for example glycine, omithine, serine, aspartic acid, tyrosine, leucine, phenylalanine, methionine, 
proline, threonine, lysine, or a synthetic dipeptlde such as glycyllysine, serylproline. glycylprolinamide, 
tyroxylprollnamide, threonylprolinamide. leucylprolinamide. 

9. A compound as claimed in daim 1 wherein R is hydrogen, hydroxymethyl or methoxymethyl, Ri is hydro- 
gen or methyl, R4 is hydrogen, methyl or hydroxymethyl and Y is a group NR2R3 wherein R2 is hydrogen 
and R3 is a linear alkyI chain preferably of 3 to 12 carbons, more preferably of 3 to 7 carbons substituted 
with a group selected f^om COOH, SO3H and PO3H2. 

10. A compound as daimed in daim 1 wherein R is hydrogen, hydroxymethyl or methoxymethyl, Ri is hydro- 
gen or methyl, R4 is hydrogen, methyl or hydroxymethyl and Y is a group NR2R3 wherein R2 is hydrogen 
and R3 Is CH2CH2CH2CH2CH2-COOH. 

11. A process for preparing a compound of daim 1 which comprises reacting an antibiotic GE 2270 compound 
having formula 11: 




wherein R2 is hydrogen and Ra is defined as in daim 1. 
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wherein 

W represents a carboxy or an activated ester function; 
R represents hydrogen, hydroxymethyl or methoxymethyl; 
Ri represents hydrogen or methyl; 
R4 represents hydrogen, methyl or hydroxymethyl; 

with the proviso that when R4 is hydrogen or hydroxymethyl, then simultaneously R is methoxymethyl and 
Ri is methyl, with a selected amine of formula HNR2R3 wherein R2 and R3 have the same meanings as in 
claim 1. in an inert organic solvent and, when W is carboxy, in the presence of a condensing agent 

12. A process according to daim 1 1 wherein the condensing agents are selected from (Ci-C4)alkyl, phenyl or 
heterocyclic phosphorazidates such as, diphenylphosphorazidate (DPPA), diethyl-phosphorazidate, di(4- 
nitrophenyl)phosphoFazidate. dimorpholylphosphorazidate and dlphenylphosphorochloridate. 

13. A process according to claims 11 and12whereintheaminereactantHNR2R3isusedina1 to2foldmolar 
excess with respect on the antibiotic starting material and the reaction temperature is comprised between 
Oand20°C. 

14. A compound of any of claims 1 to 10 for use as a medicine. 

15. A pharmaceutical composition containing a compound of any of daims 1 to 10 as the active ingredient in 
admixture with a pharmaceuticalty acceptable carrier. 



1 6. Use of a compound according to any of daims 1 to 1 0 for preparing a medicament for use as an antibiotic. 
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(II) 



(57) Abstract: Use of the compound of formula (I) 
and the pharmaceutically acceptable addition salts 
thereof for the manufacture of a medicament for 
topical treatment or 5 prevention of acne formula (I) 
wherein: R represents methoxymethyl, Rl represents 
methyl, Rz represents mettiyl, Y represents the group 
formula (11) The compound of formula (I) and the 
pharmaceutically acid addition salts thereof show 
selective activity against propionibacterium acne 
and are suitable for use in a method of treament or 
prevention of acne. 
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USE OP AMIDE DERIVATIVE OF GB 2270 FACTOR A3 FOR THE TREATMENT OF ACNE 



The object of thia invention is to provide a medicament 
for the treatment or prevention of acne. 
5 More particularly, the scope of this invention relates 

to the use of the conpound of formula (I) 



10 



15 



20 




25 



NHRf 




wherein: 

R represents methoxymethyl , 
Ri represents methyl, 
30 R2 represents methyl, 

Y represents the group 
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and the^harmaceutically acceptable acid addition salts 
thereof ; 

for the manufacture of a medicament for the topical 
treatment or prevention of acne. 

A further object of the invention is a method for 
topical treatment of acne in a mammal suffering of said 
skin disorder which comprises topically administering the 
compound of formula (I) above and the pharmaceutical ly 
acceptable acid addition salts thereof to said mammal in an 
amount sufficient to provide inhibitory activity on 
proliferation of Propionibacterium acnes . 

With the term ''pharrnaceutically acceptable acid 
addition salts'', as used in this description and claims, 
are intended those salts with acids which from biological, 
manufacturing and formulation standpoint are compatible 
with the pharmaceutical practice. 

Representative and suitable acid addition salts of the 
compounds of formula (I) include those salts formed by 
standard reaction with both organic and inorganic acids 
such as, for example, hydrochloric, hydrobromic, sulphuric, 
phosphoric, acetic, trif luoroacetic, trichloroacetic, 
succinic, citric, ascorbic, lactic, maleic, fumaric, 
palmitic, cholic, pamoic, mucic, glutamic, camphoric, 
glutaric, glycol ic, phtalic, tartaric, lauric, stearic, 
salicylic, methanesulfonic, dodecanesulfonic acid 
benzenesulfonic, sorbic, picric, benzoic, cinnamic and the 
like. 

The compound of formula (I) above is a known amide 
derivative of antibiotic GE 2270 factor As, This latter 
conqpound, which corresponds to the compound of formula (I) 
above wherein Y represent a group hydroxy, is also a known 
compound. Said amide derivative of antibiotic GE 2270 
factor A3 of formula (I), its preparation by amidation of 
antibiotic GE 227 0 factor A3/ as well as the preparation of 
its pharmaceutically acceptable acid addition salts is 
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described in US 5.599.791. 

Acne vulgaris, the most common chronic skin condition 
seen by dermatologists, is a disorder of the pilosebaceous 
unit characterized by papules, comedones and pustules. The 
face, back and chest are the areas most commonly affected 
as they posses a large number of sebaceous glands, about 
nine times the concentration found elsewhere on the body^* . 
It affects more than seventeen million people in the US and 
it has been estimated that 85 percent of the adolescent 
population experiences this condition. Acne affects both 
genders with a peak incidence at 14-17 years for girls and 
16-19 years for boys^^ . It also affects 8 percent of 25-34 
years-old and 3 percent of 35-44 years-old adults^' . 
However, the number of patients over the age of 25 objected 
by acne vulgaris is increasing. Adult women, in particular, 
may be affected and may experience premenstrual flares. In 
any case, severe acne tends to be more common in adolescent 
males then in people of other age-groups. 

Although the primary cause of acne is end-organ hyper- 
responsiveness to circulating androgens triggering sebum 
overproduction in the follicle, an important role is also 
played by secondary bacterial infection that is favoured by 
abnormal desquamation of follicular epithelium. The 
increased amount of sebum produced, combined with excessive 
numbers of desquamated epithelial cells from the walls of 
the sebaceous follicle, accumulates within and distends the 
follicle, resulting in the formation of a clinically 
unapparent precursor lesion of acne vulgaris called the 
microcomedone . There are several explanations for ductal 
hypercornification. These include the comedogenic effects 
of certain sebaceous lipids, an androgen- controlled defect, 
retinoid control, local cytokine modulation and the effects 
of ductal bacteria*^ . Propionibacterium acnes is a member of 
the resident bacterial flora and resides in sebaceous 
follicles. The anaerobic environment of the follicles that 
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are plugged, indeed, particularly facilitate proliferation 
of acnes causing the release of chemot actio factors and 
proinflammatory mediators into the follicle and surrounding 
dermis leading to the inflammation^^ '^^'"'^ Detailed 
5 investigation of cell types and adhesion molecules would 
support the view that the inflammation of acne is a normal 
type 4 response in the first 76 h°>'5),io)^ 

The clinical manifestations of these pathophysiological 
events include non- inflammatory closed (blackhead) or open 
10 (whitehead) comedos, as well as inflammatory lesions, 
including papules, pustules, cysts and nodules^^^ . 

Acne can be divided into mild, moderate and severe 
based on the number of lesions and the surface of skin 
involved. Mild acne is characterized by open and closed 
15 comedones sometimes accompanied by few superficial 
inflammatory lesions, moderate acne is characterized by 
increasing largely superficial inflammatory lesions with 
pustules that have the tendency to scar with time. Nodules 
and cysts with marked scarring characterize severe acne, 
20 While acne is not a life threatening disease, it has 

been related to psychiatric morbidity for many years. 
Emotional stress can exacerbate acne, and patients with 
acne develop psychiatric problems as a consequence of their 
condition^^^ . Psychiatric issues associated with acne include 
25 problems with self -esteem/self -confidence, body image, 
embarrassment/social withdrawal , depression, anxiety, 
anger, preoccupation . with acne, frustration/confusion, 
limitations in lifestyle, and problems in family 
relationships"' '"^ Permanent scarring is another relevant 
30 consequence of acne. 

The treatment and prevention of acne includes various 
topical and systemic therapies and is guided by the type of 
clinical lesions present. Successful management of acne 
requires also careful patient evaluation followed by 
35 consideration of several factors related to the patient. 
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e.g. age, skin type, coexisting conditions, lifestyle, 
menstrual regularity. The ideal agent would target each of 
the pathogenic factors without producing adverse effects. 
However, no single topical therapeutic agent has yet 
5 emerged that is capable of ameliorating all of the factors 
involved in the etiopathogenesis of acne vulgaris. Topical 
therapy is often preferred because* of its safety compared 
with others forms of treatments"^ Current topical 
therapies include comedolytic agents such as tretinoin, 

10 adapalene, azelaic acid, tazarotene and salicylic acid; 
antimicrobial agents such as benzoyl peroxide; antibiotics 
such as clindamycin, erythromycin and tetracycline; and 
anti-inflammatory agents such as sodium sulfacetamide. Oral 
antibiotics are often added to the treatment regimen when 

15 acne does not respond satisfactorily to topical therapy. 
Other systemic treatments for more severe, recalcitrant 
acne include estrogens, ant i androgens, and isotretinoin. 

The eradication of acnes constitutes a logical 

approach to effective treatment, since the mere presence of 

20 this organism partially defines the disorder*^ Benzoyl 
peroxide exerts its bactericidal activity on acnes by 
generating reactive oxygen species in the sebaceous 
follicle^^^ It is very effective in combination with either 
topical antibiotics or tretinoin^'* The major adverse effect 

25 of benzoyl peroxide is local irritation, particularly 
pronounced at therapy initiation. Other recorded adverse 
effects include erythema, dryness and allergic contact 
dermatitis (1-3% of patients). Clothes bleaching may. 
present a problem in case of application to the chest or to 

30 the back. 

Topical erythromycin and clindamycin have similar 
efficacy in patients with acne and are useful in the 
treatment of mild to moderate acne"» These agents are 
available in a variety of formulations and are applied once 
35 or twice daily. They are often used in combination with 
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benzoyl peroxide or tretinoin. Topical antibiotics are 
associated with some minor skin irritation, maybe 
influenced by the vehicle used. Diarrhea and 
pseudomembranous colitis have been associated with the use 
of topical clindamycin"*' 

One of the biggest concerns with the use of antibiotics 
in acne therapy is the emergence of resistant strains of P. 
acnes and of other Gram-positive bacteria of the resident 
flora. acnes resistance is now accepted as clinical 

issue of increasing importance^* . Combined resistance to 
erythromycin and clindamycin was first reported in 1979 in 
the USA in 20% of follicular acnes isolates from acne 
patients treated with topical formulations of either 
dmg^^*, while resistance of acnes to tetracyclines was 
first documented in 1983 in USA in patients who were not 
responding well to oral antibiotic treatment^^* . At present, 
it has been estimated that 1 in 4 acne patients harbour P. 
acnes strains resistant to clindamycin, erythromycin, 
and/or tetracycline"*. In 1997, 65% of 567 acne patients in 
UK carried resistant P^ acnes strains^** . In a recent study, 
antibiotic-resistant IP^ acnes strains were found in 28% of 
acne patients previously treated with antibiotics compared 
with only 6% of acne patients not receiving antibiotic 
treatment^^* . It has also been demonstrated that P^ acnes 
strains resistant to erythromycin, clindamycin, 
tetracycline and a variety of related antibiotics are to be 
found in Europe, USA, Australia and Japan^^* . The presence 
of erythromycin- resistant propionibacteria on the skin 
surface has been shown to correlate very strongly with 
inadequate response during therapy with oral 
erythromycin^'^* . Besides, it is well documented that 
resistant strains of coagulase-negative staphylococci 
within the resident skin flora increase in both prevalence 
and population density as duration of topical antibiotic 
therapy of acne increases. Acne patients represent a 
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considerable reservoir of resistant strains of these 
in?)ortant nosocomial pathogens which can be transferred to 
close contacts^^^ . 

Another drawback of currently used broad spectrum 
5 antibiotics is their poor selectivity of action against 
acnes, as they are active against all other Gram-positive 
bacteria which normally colonize the skin. This results in 
the eradication of these organisms whose presence on the 
skin is an obstacle to and generally prevents colonization 
10 by other problematic organisms: potentially, the 
elimination of resident Gram-positive bacteria may favour 
side infections caused by difficult-to- treat Gram- negative 
bacteria and pathogenic fungi. 

It follows a need for a new antibiotic, possibly 

15 provided with novel mechanism of action, active against 
strains of acnes both susceptible and resistant to 

currently used antibacterial agents; further improvement on 
current therapy could be achieved with an antibiotic highly 
selective for acnes because of the lower possibility of 

20 skin side infections; low frequency of selection of 
resistant mutants and bactericidal activity would be 
additional advantages which could further recommend the use 
of such antibacterial agent. 

The selectivity of action against acnes should allow 

25 maintaining almost unchanged the. normal Gram-positive 
bacterial flora of the follicles, mainly staphylococci, 
thus preventing possible site colonization by other 
disease-causing bacteria, including Gram-negative 
pathogens, and fungi. 

30 Selectivity of action against acnes is defined as a 

condition where the anti-acne candidate compound to be used 
in the treatment or prevention of acne, at the dosage which 
is usually employed in the topical formulations to provoke 
inhibition of proliferation of P^ acnes on the skin, is 

35 inactive against all other Gram-positive bacteria, which 
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normally colonize the skin surface thus contributing to the 
maintenance of its physiological conditions. In particular, 
bacterial strains which should not be affected by topical 
administration of the ant i -acne candidate compound are 



a reasonable certainty that the above condition of 
selectivity of action is met, is that the ant i -acne 
candidate compound shows in a series of in vitro tests MIC 
(Minimum Inhibitory Concentration) values against the above 
mentioned strains which are much higher than those 
displaied against Propionibacterium acnes strains which are 
both sensible and resistant to other antibiotics which are 
currently employed in the treatment of skin disorders such 
as erythromycin and clindamycin. 

This property in a therapeutic setting, i.e. topical 
treatment of acne, will allow application of amounts of the 
drug which will not substantially affect the normal Gram- 
positive bacterial flora of the skin, mainly staphylococci, 
thus preventing possible site colonization by other 
disease-causing bacteria, including Gram-negative 
■ pathogens , and fungi . 

According to this invention it has been found that the 
profile of activity of this amide derivative of formula* (I) 
demonstrates that the said compound selectively inhibits 
the growth of acnes at concentration that are more than 
1000 times lower than those required to inhibit the growth 
of the above mentioned bacteria that are present on the 
surface of the normal skin, thus indicating that it is 
useful for selective antimicrobial therapy of mild/moderate 
acne via topical administration as mono-therapy or in 
association with agents that possess comedolytic and 
anticomedogenic activity. In fact, the compound of formula 
(I) has selective in vitro activity against 
Propionibacterium acnes , with MIC values ranging from 0.06 



Staphylococcus aureus , Staphylococcus epidermidis , and 
Streptococcus pyogenes strains. A pre-requisite to achieve 
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(80% of tested strains) to 0.25 mg/mL including isolates 
resistant to broader spectrum antibiotics, i.e. 
erythromycin, tetracyclin and clindamycin, which have been 
used extensively for the treatment of acne for over 30 
years. Other Gram-positive species are not susceptible to 
the- compound of formula (I), the only exception being 
enterococci, which are inhibited at concentrations ranging 
from 0.5 to 16 mg/mL. However, these strains have no 
relevance in the context of this invention since they are 
not part of the normal skin flora. The compound of formula 
(I) is inactive against Gram-negative bacteria and fungi. 

The surprisingly high degree of selectivity action of 
the compound of formula (I) of this invention has been 
evidenced through in vitro tests wherein the minimum 
inhibitory concentration (MIC) against Propionibacterium 
acnes strains both sensitive and resistant to erythromycin 
and clindamicyn and against a series Staphylococcus strains 
have been determined. The tests have been carried out in 
comparison with antibiotic GE 2270 and four representative 
compounds (B, C, D and E) described in US 5.599.791. 

The results are reported in TABLE 1 below 
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The data reported in the above TABLE confirm that all 
comparison compounds B, C, and D and GE 2270, although 
presenting the same level of activity of the amide compound 
of formula (I) of this invention (A) against 
Propionibacterium acnes strains, they are active also 
against all Staphylococcus strains tested, with MIC values 
ranging from 0.06 jig/ml to 8 pg/ml. This activity profile 
can justify the acknowledgement of a selectivity of action 
against the Propionibacterium strains. 

The suitability of the cotnpound of formula (I) for use 
in the treatment of acne vulgaris has been confirmed in a 
series of microbiological, toxicological and 
pharmacokinetic evaluations, the results of which are 
reported in the following. 

In TABLE 2 below are summarized the results of a study 
of the microbiological activity of the amide compound of 
formula (I) against 15 isolates of acnes displaying 
resistance to clindamycin or erythromycin collected from 
patients affected by acne. TABLE 3 reports the activity 
data of the same amide compound of formula (I) against 5 
clinical isolates of Pj^ acnes displaying sensitivity toward 
erythromycin and clindamycin. 
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TABLE 2 

Summary of minimum inhibitory concentration values for 
erythromycin, clindamycin and compound of formula (I) 
against clinical isolates of P. acnes displaying 
5 antibiotic-resistant phenotypes. 



MIC 
lu/ml 


Eiytbromycin 


Clindamydn 


Conqxniiid of fbrmida (I) 


N° 

isolates 


Ctunul. 

% 


MIC 
50/90 


isolates 


Cumul. 
% 


MC 
50/90 


isolates 


Cumul. 

% 


MIC 
50/90 


0.015 




















0.03 














9 


60% 


MIC50 


0.06 














6 


100% 


MIC9O 


0.125 




















0.25 




















0.5 




















1 




















2 




















4 








3 


20% 










8 








2 


33% 










16 








0 












32 








0 












64 








8 


87% 


MICjo 








128 








0 












256 








2 


100% 


MIC90 








512 


1 


7% 
















1024 


11 


80% 


MICjo 














2048 


3 


100% 


MICgO 
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TABLE 3 

Summary of minimum inhibitory concentration values for 
erythromycin, clindamycin and compound of formula (I) 
against clinical isolates of jP^ acnes displaying 
5 antibiotic-sensitive phenotypes 



MIC 


EiydiFomycin 


Clindainycio 


■Compotmd of formula 






Cumul. 


MIC 




CumuL 


MIC 




CumuL 


MIC 




isolates 


% 


5a»o 


isolates 


% 


50/90 


isolates 


% 


50/90 


0.015 




















0.03 














4 


80% 




0.06 














1 


100% 




0.125 


5 


100% 


MIC90 


3 


60% 


MICjo 








0.25 
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80% 










0.5 
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100% 


MIQo 








1 
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MIC50 arid MIC90 means minimum inhibitory concentration 
capable of inhibiting 50% and 90%, respectively, of the 

20 strains tested. 

The above TABLES 2 and 3 shows that the compound of 
formula (I) is as active against erythromycin and 
clindamycin resistant acne strains as is active against 
antibiotic sensitive acne strains. To determine the 

25 frequency of selection of acne mutants, resistant to the 
compound of formula (I) , the same compound was incorporated 
into solid medium at 1 and 10 fig/ml and bacterial 
suspensions of approximately lo" CPU were distributed on 
the plate surface. Based on the number of grown colonies, 

30 the frequency of resistance to the compound of formula (I) 
ranged form 1.4 X 10*' to 1.5 X 10'" at 1 fxg/mL and from 3.3 
X 10"' to 9.4 X 10"^° at 10 fig/ml. 
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Dermal administration tests of the compound of formula 
(I) show that the absorption of the said compound through 
the skin is very low or null. 

Topical absorption was assessed both with the 3% gel 
5 formulation of Example 6 below and with a 3% polyethylene 
glycol 400 solution. 

Studies in rabbits with the 3% gel formulation showed 
measurable plasma concentrations of the test compotmd after 
7 days of daily applications only in a limited number of 
10 samples, indicating minimal, if any, absorption. In a 28 
days tolerability study on both scarified and non-scarified 
skin in rabbits, the 3% gel showed no detectable plasma 
levels throughout the whole study. 

According to this invention the compound of formula (I) 
15 can be incorporated into a variety of formulations suitable 
for topical delivery of active ingredients. The topical 
formulations suitable for topical treatment and prevention 
of acne vulgaris are creams, lotions, mousses, sprays, 
emulsions, gels and the like, which are manufactured 
20 according to methods commonly known in the art {see, for 
instance : Topical Formulations: Design and Development - 
Bozena Michniak/Paperback/CRC Press, LLC/February 1999; 
Remington; The Science and Practice of Pharmacy 20th - 
Alfonso L. Gennaro, Alfonso R. (Ed.) Gennaro; Piiblisher: 
25 Lippincott Williams & Wilkins, December 2000, 20th Ed.; 
Encyclopedia of Pharmaceutical Technology - James Swarbrick 
(Editor) , James C. Boylan (Editor) /Hardcover/Marcel 
Dekker/May 1997) . 

In said formulations, the amide derivative of 
30 antibiotic GE 2270 of formula (I) may optionally be 
associated with other components which have auxiliary 
action in the treatment and prevention of acne or may 
provide skin benefits. Examples of said additional 
components are, for instance, other ingredients active 
35 against proliferation of Propionibacterium acnes , e.g. 
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antibiotics such as erythromycin, clindamycin and 
tetracyclines, antimicrobials such as chlorexidine and 
benzoylperoxide , synthetic or natural substances which have 
been described as possessing inhibitory activity against 
5 acnes such as 1-pentadecanol"* and derivatives thereof 
cedrene, caryophyllene, longifolene and thujopsene^°^ 
comedolytic agents such as tretinoin, adapalene, azelaic 
acid, tazarotene, salicylic acid and derivatives thereof, 
antinflammatory agents such as NSAID (e.g. acetylsalicylic 

10 acid, ibuprofen, naproxen, sulfacetamide), steroidal 
antinflammatory agents (e.g. hydrocortisone), vitamins 
(e.g. retinoic acid and derivatives thereof), oil or sebum 
control agents (e.g. clay silicones), skin healing agents, 
and skin conditioning agents. 

15 In general the amount of the above compound of formula 

(I) of this, invention in the topical composition for 
treating or preventing acne according to this invention may 
range from about 0.1% (w/w) to about 10% (w/w) . 

The topical compositions useful for delivery of the 

20 compound of formula (I) contains the usual pharmaceutically 
acceptable excipients, including those having carrier, 
vehicle, or other delivery functions, preservative agents, 
surface . active agents, moisture retaining agent, 
thickeners, perfumes, chelating agents, water, alkools, 

25 antioxidants, antiseptics, colorants and UV adsorbents. 

Non limitative examples of topical compositions 
containing the amide derivative of antibiotic GE 2270 
factor A are given herebelow with the purpose of 
illustrating the invention. 
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Example 1: 3% cream 



Compound of formula (I), as 
hydrochloride 

Sodium hydroxide 

Benzyl alcohol 

Sorbitan monostearate 

Cetyl palmitate 

Cetyl alcohol 

Stearyl alcohol 

Polysorbate 60 

Isopropyl myristate 

Diethylene glycol monoethyl 
ether 

Purified water 

Example 2: 3% gel 

Compound of formula (I), as 
lactate 

Hydroxyethyl cellulose 

Diethylene glycol monoethyl 
ether 

Purified water 
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Weight 
(per cent) 

3,000 
0,102 
0,850 
1,615 
1,700 
3,400 
3,400 
5,185 
6,800 
12,000 

61,948 
100,00 

Weight 
(per cent) 

3,000 
2,500 

47,000 
47,000 
100,000 



wo 03/105881 
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Exaniple 3: 3% alcoholic gel I 



Compound of formula (I), as 
hydrochloride 

Diethylene glycol monoethyl 
ether 

Hydroxypropyl cellulose 
Ethyl alcohol 96% 



Exanrple 4s 3% alcoholic gel II 

Compound of formula (I) 
Hydroxypropyl cellulose 
Purified water 
Lactic acid 
Ethyl alcohol 95% 
Cetyl alcohol 

5: 3% hydroalcoholic lotion 

Compound of formula (I) 
Lactic acid 

Diethylene glycol monoethyl ether 

Ethyl alcohol 

Methyl p. hydroxybenzoate 

Propyl p. hydroxybenzoate 

Water 
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Height 
(per cent) 

3,000 
12,000 

15,000 
70,000 
100,000 



Weight 
(per cent) 
3,000 

3,000 or 1,500 

9,500 

0,500 

84,000 or 85,500 

100,000. 



Weight 
(per cent) 

3,000 

2,000 
36,500 
10,000 

0,150 

0,050 
q.a. to 100 
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Exasple 6: 1,5% or 3% gel 

Compound of formula (I) 

Methyl cellulose 

Diethylene glycol monoethyl 
ether 

Ethyl alcohol 96% 
Lactic acid 

Methyl p. hydroxybenzoate 
Propyl p. hydroxybenzoate 
Purified water 
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Weight 
(per cent) 
1,500 or 3,000 

1,500 

35,000 
10,000 

2,000 

0,150 

0,050 
q.s. to 100, 000 



Examples 1, 8 and 9: 0.1%., 1% and 0.5% gels 



7) 

Compound of formula (I) 

Alcohol SD 40 

Hydroxypropyl cellulose, 
zinc acetate, propylene 
glycol , diethylolamine 
lauramide , fragrances 



Weight 
(per cent) 
0,100 

81,000 



q.s. to 100,000 



8) 

Compound of formula (I) 
Alcohol SD 4 0-2 

Propylene glycol, hydroxypropyl 
cellulose 



Weight (per cent) 
1,000 
77,000 

q.s. to 100,000 



wo 03/105881 



9) 
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Compound of formula (I) 

Butylated hydroxy toluene, 
hydroxypropyl cellulose, ethyl 
alcohol 
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Weight (per cent) 
0,500 

q.s. to 100,000 ' 



Exanple 10: 5% cream 



Compound of formula (I) 

Polyoxyethylene fatty acid esters, 
cetyl-stearyl octanoate, wax and 
glycerides mixture , glycol , 

propylene glycol, benzoic acid, 
purified water 



Weight 
(per cent) 
5,000 



q.s. to 100,000 



Exan5>le .ll: 5% Dermatological suspension 

Weight, 
(per cent) 

Compound of formula (I) 5,000 

Glycol, isostearyl alcohol, cetyl- 
stearyl alcohol, stearic acid, 
glyceryl monostearate, sodium 
lauroyl sarcosinate, methyl p- 
hydroxybenzoate, purified water 

q.s. to 100,000 
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wherein: 

R represents methoxymethyl, 
Ri represents methyl, 
R2 represents methyl, 
Y represents the group 




and the phannaceutically acceptable acid addition salts 
thereof; 

for the manufacture of a medicament for the topical 
treatment or prevention of acne. 
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2. Use according to claim 1 wherein the cornpound of 
formula (I) or a pharmaceutically acceptable acid addition 
salt thereof is associated with other components which have 
auxiliary action in the treatment of acne or provide skin 
5 benefits. 

■ 3. Use according to any of claims 1 and 2 wherein the 
' compound of formula (I) or a pharmaceutically acceptable 
acid addition salt thereof is incorporated into a 
pharmaceutical composition suitable for topical 
10 administration in an amount ranging from about 0.1 to 10 
per cent by weight of said pharmaceutical composition. 

4. Use as in any of claims 1 to 3 wherein the 
pharmaceutically acceptable acid addition salts is a salts 
with hydrochloric ac or lactic acid. 
15 5. A medicament for use in the topical treatment or 

prevention of acne which comprises a corapoxind of formula 



(I) 



0 



35 



30 



25 



20 
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wherein: 

R represents methoxymethyl , 
Ri represents methyl, 
R2 represents methyl, 
Y represents the group 




and the pharmaceutical ly acceptable acid addition salts 
thereof . 

6. A medicament as in claim 5 wherein the compound of 
formula (I) or a pharmaceutical ly acceptable acid addition 
salt thereof is associated with other components which have 
auxiliary action in the treatment of acne or provide skin 
benefits . 

7. A medicament as in any of claims 5 and 6 wherein the 
compound of formula (I) or a pharmaceutically acceptable 
acid addition salt thereof is admixed with pharmaceutically 
acceptable excipients. 

8 . A medicament as in any of claims 5 to 7 wherein the 
compound of formula (I) or a pharmaceutically acceptable 
acid addition salt thereof is contained in an amount which, 
ranges from 0.1 to 10 per cent by weight of the said 
medicament . 

9. A medicament according to any of claims 5 to 7 which 
is in the form of a cream, lotion, mousse, spray, emulsion 
or gel . 

10. A method for treating or preventing acne which 
comprises topically administering a compound of formula (I) 
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20 wherein : 

R represents methcxymethyl, 

Ri represents methyl, 

R, represents methyl, 

Y represents the group j 

— NH-(^^N— CHjH^^ 

or a pharmaceutically acceptable acid addition salt 
thereof to a patient affected by or exposed to said skin 
disorder, in an amount sufficient to provide inhibitory 
activity or proliferation of Propionibacterium acne. 

11. A method according to claim 10 wherein the compound 
of formula (I) cr a pharmaceutically acceptable acid 
addition salt thereof is associated with other components 



25 



30 
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which hav^^uxiliary action in the treatment of acne or 
provide skin benefits. 

12. Use as in any of claims 1 to 4 wherein the 
inhibitory activity of the compound of formula (I) or the 
pharmaceutically acid addition salt thereof is selective 
towards Propionibacterium acne . 

13. A medicament as in any of claims 5 to 9 wherein the 
inhibitory activity of the compound of formula (I) or the 
pharmaceutically acceptable acid addition salt thereof is 
selective towards Propionibacterium acne . 

14. A method according to any of claims 10 and 11 
wherein the inhibitory activity of the compound of formula 
(I) or the pharmaceutically acceptable acid addition salt 
thereof is selective towards Propionibacterium acne . 

15. Use of a compound according to claim 1 for the 
manufacture of a medicament for the topical treatment or 
prevention of acne characterized in that said medicament is 
selective towards Propionibacterium acne. 
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